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PREFACE. 


The  Invention  of  the  Locomotive  Engine  and  its  application 
to  the  working  of  Railways,  is  one  of  the  most  remarkable 

events  of  the  present  century. 

Within  a  period  of  about  thirty  years,  railways  have  been 
adopted  as  the  chief  means  of  internal  communication  in  all 
civilised  countries. 

The  expenditure  involved  in  their  construction  has  been 
of  an  extraordinary  character.  In  Great  Britain  alone,  at 
the  end  of  the  year  1855,  not  less  than  297,583,284^.  had 
been  raised  and  expended  in  the  construction  of  8297  miles 
of  railway,  which  were  then  open  for  public  traffic. 

This  great  work  has  been  accomplished  under  the  eyes  of 
the  generation  still  living ;  and  the  vast  funds  required  for 
the  purpose  have  been  vohmtarily  raised  by  private  indivi 
duals,  without  the  aid  of  a  penny  from  the  public  purse. 

The  system  of  British  Railways,  whether  considered  in  point 
of  utility  or  in  respect  of  the  gigantic  character  and  extent 
of  the  works  involved  in  their  construction,  must  be  regarded 
as  the  most  magnificent  public  enterprise  yet  accomplished 
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in  this  country, — far  surpassing  all  that  has  been  achieved  by 
any  government,  or  by  the  combined  eflforts  of  society  in  any 
fonner  age. 

But  railways  have  proved  of  equal  importance  to  other 
countries,  and  been  adopted  by  them  to  a  large  extent  In 
the  United  States,  there  are  at  present  not  less  than  26,000 
miles  in  active  operation ;  and  when  the  Grand  Tnmk  system 
of  Canada  has  been  completed,  that  fine  colony  will  possess 
ndlway  communications  1500  miles  in  extent. 

Railways  have  also  been  extensively  adopted  throughout 
Europe, —  above  10,000  miles  being  already  at  work  in  the 
western  continental  countries,  whilst  large  projects  are  in  con- 
templation ibr  fiussia,  Austria^  and  Turkey.  Railways  for 
India  and  Australia  are  the  themes  of  daily  comment ;  and, 
before  many  years  have  elapsed,  London  will  probably  be 
connected  by  an  iron  band  of  railroads  with  Calcutta,  the 
capital  of  our  Eastern  Empire. 

The  important  uses  of  railways  need  not  here  be  discussed. 
As  constituting  a  great  means  of  social  inter-communication, 
they  are  felt  to  enter  into  almost  all  the  relations  between 
man  and  man.  Trade,  manufactures,  agriculture,  postal  com- 
munication, have  alike  been  beneficially  influenced  by  this 
extraordinary  invention. 

The  following  facts,  as  respects  railway  communication 
in  Great  Britain,  must  l)e  reganled  as  eminently  signifi- 
cant:—  llie  numlier  of  passengers  conveyed  by  niilway, 
in  1855,  amounted  to  not  less  than  118,595,135;  and  of 
thcs«%  more  than  one-half  travclleil  by  third-cli\ss  trains,  nt 
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an  average  cost  of  eight-tenths  of  a  penny  per  mile,  the 
average  fare  for  all  classes  of  passengers  not  exceeding  one 
penny  fiEuiJiing  per  mile.  The  safety  with  which  this  immense 
traffic  was  conducted  is  not  the  least  remarkable  feature  of 
the  system;  for  it  appears,  from  Captain  Galton's  report 
to  the  Board  of  Trade,  that  the  proportion  of  accidents  to 
passengers,  from  causes  beyond  their  own  control,  was  only 
1  person  killed  to  11,859,513  conveyed.*  Those  who  desire 
statistical  evidence  as  to  the  extent  to  which  railways  are 
employed  for  the  conveyance  of  manufactures,  minerals,  and 
agricultural  produce,  will  find  abundant  proofs  in  the  same 
report. 

In  Canada  and  the  United  States,  the  railway  is  of  greater 
value  even  than  in  England;  it  is  there  regarded  as  the 
pioneer  of  colonisation,  and  as  instrumental  in  opening 
up  new  and  fertile  territories  of  vast  extent  —  the  food- 
groimds  of  future  nations. 

What  may  be  the  eventual  results  of  the  general  adoption 
of  railways  in  the  civilised  countries  of  Europe,  remains 
to  be  seen ;  but  it  is  probable  that,  by  abridging  distance, 
bringing  nations  into  closer  commimication,  and  enabling 
them  more  freely  to  exchange  the  products  of  their  industry, 
they  may  tend  to  abate  national  antipathies  and  bind  to- 
gether more  closely  the  great  families  of  mankind. 

Disastrous  though  railway  enterprises  and  speculations 
have  proved  to  many  concerned  in  them,  and  mixed  up  though 

*  Captain  Galton's  Bcport  to  the  Committee  of  Council  for  Trade,  &c., 
May  27th,  1856. 
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they  have  been  with  much  fraud  and  folly,  the  debt  which 
the  public  at  large  owe  to  railways  cannot  be  disputed ;  and, 
after  all  temporary  faults  and  blots  have  been  admitted  and 
disposed  of,  they  must,  nevertheless,  be  recognised  as  the 
most  magnificent  system  of  public  inter-commimication  that 
has  yet  been  given  to  the  world. 

What  manner  of  men  were  they  by  whom  this  great 
work  was  accomplished  ?  How  did  the  conception  first  dawn 
upon  their  minds?  By  what  means  did  railways  grow  and 
quicken  into  such  vigorous  life?  By  what  moral  and  ma- 
terial agencies  did  the  inventors  and  founders  of  the  system 
work  out  the  ideas  whose  results  have  been  so  prodigious  ? 

These  questions  the  Author  has  endeavoured  to  answer 
in  the  following  Biography  of  George  Stephenson,  to  whose 
labours  the  world  is  mainly  indebted  for  the  locomotive  rail- 
way system.  Indeed,  he  has  been  so  closely  identified  with  its 
origin,  progress,  and  eventual  establishment  on  a  sound,  prac- 
tical basis,  that  his  life  may  be  said  to  include  the  history  of 
Railway  Locomotion  almost  down  to  the  present  time. 

Independently,  however,  of  these  considerations,  the  life 
of  George  Stephenson  will  be  found  to  furnish  subject  of 
interest  as  well  as  instruction.  Strongly  self-reliant,  diligent 
in  self-culture,  and  of  indomitable  perseverance,  the  cha- 
racters of  such  men — happily  numerous  in  England — are 
almost  ec^uivalent  to  institutions.  And  if  the  Author  have 
succeeded  in  delineating,  however  imperfectly,  the  life  and 
character  of  George  Stephenson,  the  perusal  of  this  book 
may  not  be  without  some  salutary  influence. 
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The  Author's  acknowledgments  are  due  to  the  following 
gentlemen^  amongst  others,  for  much  valuable  information  as 
to  the  successive  improvements  effected  by  Mr.  Stephenson 
in  the  locomotive  engine,  and  also  with  reference  to  the 
various  railways,  at  home  and  abroad,  with  which  he  was 
professionally  connected:  —  Mr.  Robert  Stephenson,  M. P. ; 
Mr.  Edward  Pease,  of  Darlington ;  Mr.  John  Dixon,  C.  E. ; 
Mr.  John  Bourne,  C.  E. ;  Mr.  Thomas  Sopwith,  C.  E. ;  Sir 
Joshua  Walmsley;  Mr.  Jonathan  Foster,  of  Wylam;  Mr. 
Charles  Parker,  of  Birmingham;  Mr.  William  Kell,  and 
Mr.  Clephan,  of  Gateshead.  Many  interesting  facts,  illus- 
trative of  Mr.  Stephenson's  early  career,  have  also  been 
obtained  from  William  Coe  and  other  humble  persons,  who 
were  only  to^  proud  to  have  the  opportunity  of  communi- 
cating what  they  remembered  of  their  distinguished  fellow- 
workman. 


8.  Glenmohr  Terrace, 

Hyde  Vale,  Blackheath. 
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The  Portrait  prefixed  to  this  volume  is  copied  from  a  very  beautiful 
engraving  of  Lucas's  whole  length  portrait,  published  by  Messrs.  Henry 
Graves  and  Co.,  Pall  Mall,  by  their  special  permission. 
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GEORGE    STEPHENSON. 


CHAPTER  L 

EABLT  TEABS. 

About  eight  miles  west  of  Newcastle-on-Tyne  stands  the 
colliery  village  of  Wylam,  consisting  of  a  number  of  mean 
cottages,  situated  on  the  north  bank  of  the  river  Tyne.  The 
Newcastle  and  Carlisle  railway  runs  along  the  opposite  bank 
of  the  river;  and  the  traveller  by  that  line  sees  only  the 
usual  signs  of  a  colliery  in  the  unsightly  pumping-engine, 
surrounded  by  heaps  of  ashes,  coal-dust,  and  slag;  while  a 
neighbouring  iron-furnace,  in  full  blast,  throws  out  dense 
smoke  and  loud  jets  of  steam  by  day,  and  lurid  flames  at 
night.  These  works  form  the  nucleus  of  the  village,  which  is 
almost  entirely  occupied  by  coal  miners  and  iron-furnace  men. 
There  is  nothing  to  interest  one  in  the  village  itself.  But, 
about  a  hundred  yards  from  its  eastern  extremity,  stands  a 
humble  detached  dwelling,  which  will  be  interesting  to  many 
as  the  birthplace  of  George  Stephenson,  the  Eailway  En- 
gineer. It  is  a  common,  two-storied,  red-tiled  building,  por- 
tioned o£f  into  four  labourers'  apartments.     The  house  is 
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known  by  the  name  of  High  Street  House,  and  was  originally 
8o  ealleil  because  it  stands  bv  the  side  of  what  used  to  be  the 
old  riding  Post  Road  or  Street,  between  Newcastle  and  Hex- 
ham, along  which  the  Post  was  carried  on  horseback  within 
the  memory  of  people  still  living.  At  an  earlier  period,  this 
ri>ml  usoii  to  be  so  unsafe,  that  the  Judges,  when  on  circuit, 
wore  escorteii  along  it  by  a  considerable  body  of  armed  men, 
as  a  pn^t^jction  against  the  freebooters  who  infested  the  dis- 
trict. A  sum  of  money,  denominated  **  dagger  money,"  was 
annually  paid  by  the  Sheriff  of  Newcastle,  for  the  purpose  of 
providing  daggers  and  other  weapons  for  the  escort ;  and  this 
tribute  ci>ntinueil  to  be  paid  to  the  Judges  until  quite  recently, 
although  the  necessity  for  the  daggers  had  long  since  ceased. 

The  lower  room  in  the  west  end  of  the  hmnble  cottage 
referred  to,  was  the  home  of  the  Stephenson  family,  and  there 
(UH)rge  Su^phenson  was  lK>m  on  the  9th  of  June,  1781.  The 
n{)artment  is  now,  what  it  was  then,  an  ordinary  labourer's 
dwelling, — its  >^-all8  \mplast«red»  its  floor  of  clay,  and  the 
Imre  rafters  are  exposeil  overhead. 

Rol)ert  Stephenson,  or  "  Old  Bob,"*  as  the  neighbours 
familiarly  calleil  him,  and  his  wife  Mabel,  were  a  respectable 
couple,  careful  and  hanl  working.  They  belonged  to  the  an- 
cient and  honourable  family  of  Workers — that  extensive  fionily 
which  constitutes  the  backbone  of  our  country's  greatness — the 
common  working  people  of  England.  A  tradition  is,  indeed, 
preserved  in  the  fomily,  that  old  Robert  Stephenson  s  father 
and  mother  came  across  the  Border  from  Scotland,  on  the  loss 
of  considerable  property  there :  Miss  Stephenson,  daughter  of 
Robert  Stephenson's  fourth  son  John,  states  that  a  suit  was 
even  commenced  for  the  recovery  of  the  property,  but  was 
dropt  for  want  of  means  to  prosecute  it.  Certain  it  is,  how- 
ever, tliat  Robert  Stephenson's  position  throughout  life  was 
tliat  of  a  humble  workman.  After  marrying  at  Walbottle,— 
a  village  situated  between  Wylam  and  Newcastle,  he  removed 
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with  his  wife  Mabel  to  Wylam,  where  he  found  employment 
as  fireman  of  the  old  pnmping-engine  at  that  colliery.  The 
engine  whidi  he  **  fired/  has  long  ednce  been  removed :  as  an 
old  villager  said  of  it,  **  she  stood  till  she  grew  fearsome  to 
look  at»  and  then  she  was  pulled  down.* 

Mabel  Stephenson  was  the  only  daughter  of  Robert  Carr,  a 
dyer  at  Ovingham,  Hex  fGunily  had  dwelt  in  the  neighbour- 
hood of  Newcastle  for  generations.  The  author,  when  engaged 
in  tracing  the  early  history  of  George  Stephenson,  casually 
entered  into  conversation  one  day  with  an  old  man  near 
Dewley,  a  hamlet  close  adjoining  Walbottle.  ilabel 
Stephenson,  he  said,  had  been  his  mother's  cousin;  and  all 
their  '^forbears**  belonged  to  that  neighbourhood.  It  appears 
that  she  was  a  woman  of  somewhat  delicate  constitution, 
nervous  in  temperament^  and  troubled  occasionally,  as  her 
neighbours  said,  with  **  the  vapours."  But  those  who  remem- 
ber her  concur  in  asserting  that  **  she  was  a  rale  canny  body.'' 
And  a  woman  of  whom  this  is  said  by  general  consent^  in 
the  Newcastle  district,  may  be  pronounced  a  worthy  person 
indeed.  It  is  about  the  highest  praise  of  a  woman  which 
Northumbrians  can  express.  The  meaning  of  the  word 
"canny'*  with  them  is  quite  different  firom  that  which  it  bears 
in  Yorkshire  or  the  Scotch  Lowlands.  To  be  ^^  canny,"  amongst 
the  Sootch,  is  to  be  somewhat  innocuous  and  rather  soft ;  in 
Yorkshire^  it  means  sly  and  knowing,  with  an  assumed  sim- 
plicity of  TnAnnflr ;  but  in  Northumberland,  it  means  goodness 
itself — something  closely  approaching  to  perfection.  Applied 
to  a  woman,  it  **  caps"  every  other  compliment,  and  is  a  climax 
to  them  alL 

Creoige  Stephenson  was  the  second  of  a  fGonily  of  six  child- 
ren.*   As  at  that  time  the  wages  of  a  fireman,  when  in  full 

*  The  fiuDiilj  bible  of  Bobert  tnd  Mabel  Stephenson,  whkh  seexnt  to  haTs 
eome  into  their  po«eaioii  in  Korember,  1790,  eontaini  the  ft^kming  record 
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work,  did  not  amount  to  more  than  twelve  shillings  a  week, 
it  may  be  inferred  that  even  with  the  most  rigid  eocmomy, 
there  was  very  little  to  spare  for  the  clothing,  and  nothing  for 
the  schooling,  of  the  children.  As  an  aged  neighbour,  who 
remembers  them  well,  says  of  the  parents — **  They  had  very 
little  to  come  and  go  upon — they  were  honest  folk,  but  sore 
haudden  doon  in  the  world."  Robert  Stephenson  was  a 
slender  man,  of  attenuated  frame.  He  was  an  exceedingly 
amiable  person,  and  was  long  remembered  for  his  curious  love 
of  nature  as  well  as  of  romance.  He  was  accustomed,  while 
tending  his  engine-fire  in  the  evenings,  to  draw  aroimd  him 
the  young  people  of  the  village,  and  to  feast  their  imaginations 
with  his  wonderful  stories  of  Sinbad  the  Sailor  and  Robinson 
Crusoe,  besides  others  of  his  own  invention.  Hence  he  was  an 
immense  favourite  with  all  the  boys  and  girls  of  the  place,  and 
*'  Bob's  engine-fire"  was  always  their  favourite  resort.  Another 
feature  in  his  character,  by  which  he  was  long  remembered, 
was  his  strong  affection  for  birds  and  animals  of  all  sorts.  In 
the  winter  time,  he  had  usually  a  flock  of  tame  robins  about 
him,  and  they  would  come  hopping  feuniliarly  round  the 
engine  fire,  to  pick  up  the  crumbs  which  he  saved  for  them 
out  of  his  slender  dinner.     In  simmier  time,  he  went  bird- 

of  the  births  of  these  children,  erideotlj  written  bj  one  hand  and  at  one 
time: — 

**  A  Rechester  of  the  children  belonging  Robert  and  Mabel  Stephenson — 

**  James  Stepheson  Was  Bom  March  the  4  daj  1779 
**  George  Stepheson  Was  Bom  June  9  daj  1781 
^'Elender  Stepheson  Was  Bom  April  the  16  daj  1784 
"  Robert  Stepheson  Was  Bom  March  the  10  daj  1788 
**  John  Stepheson  Was  Bom  November  the  4  daj  1789 
'« Ann  Stepheson  Was  Bom  Julj  the  19  daj  1793.** 

Of  the  two  daughters,  Eleanor  married  Stephen  Liddell,  afterwards  «mplojed 
in  the  Locomotire  Factorj  in  Newcastle  ;  and  Ann  married  John  Nixon,  with 
whom  she  emigrated  to  the  United  Sutes.  John  Stephenson  was  accidentallj 
killed  at  the  Locomotive  Factoij  in  January,  1831. 
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nesting  in  his  leisure  hours  |  and  one  day  he  took  his  little 
boy  George  to  see  a  blackbird's  nest  for  the  first  time. 
Holding  him  up  in  his  arms,  the  boy  gazed  with  wonder  into 
the  nest  full  of  young  birds — a  sight  which  he  never  forgot, 
but  used  to  speak  of  with  delight  to  his  intimate  friends, 
when  he  himself  had  grown  an  old  man. 

While  a  boy  at  Wylam,  George  led  the  ordinary  life  of 
working-people's  children.  He  played  about  the  doors ;  went 
bird-nesting  when  he  could ;  and  ran  errands  to  the  village.  In 
course  of  time  he  was  promoted  to  the  office  of  carr3ring  his 
&ther^8  dinner  to  him  while  at  work ;  and  he  helped  to  nurse 
his  younger  brothers  and  sisters  at  home, — for  in  the  poor 
man's  dwelling  every  hand  must  early  be  turned  to  useful 
account.  None  of  the  children  ever  went  to  school;  the 
family  was  too  poor,  and  food  too  dear,  to  admit  of  that* 

One  of  the  duties  of  the  elder  children  was  to  see  that  the 
younger  ones  were  kept  out  of  the  way  of  the  chaldron  waggons, 
which  were  then  dragged  by  horses  along  the  wooden  tram- 
road  immediately  in  front  of  the  cottage  door.  Wooden 
railways  were  early  used  in  Northumberland,  and  this  at 
Wylam  was  destined  to  be  the  first  on  which  a  locomotive 
engine  travelled  regularly  between  the  coal-pit  and  the 
loading  quay.  At  the  time,  however,  of  which  we  speak, 
locomotives  had  scarcely  been  dreamt  of;  horses  were  still  the 
only  tractive  power ;  and  one  of  the  daily  sights  of  young 
Stephenson  was  the  coal-waggons  dragged  by  their  means 
along  this  wooden  railway  at  Wylam. 

Thus  eight  years  passed ;  after  which,  the  coal  having  been 
worked  out  on  the  north  side,  the  old  engine  was  pulled  down, 
and  the  Stephenson  family,  following  the  work,  removed  from 
Wylam  to  Dewley  Bum.  The  Duke  of  Northumberland  (to 
whom  most  of  the  property  in  the  neighbourhood  belongs)  had 
opened  a  new  pit  there.  An  engine  was  erected,  of  which 
Kobert  Hawthorn,  father  of  the  afterwards  celebrated  New- 
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vnn0i  or  ^n^Akier  ««ig^jfi-rci*ii  leuin^  £rom  the  direniMa  of 
Bilidic  CfclierVAi.  luked,  thcie  k  icmiceiT  a  field  in  the 
JMAj^Uiorb'Xjd  that  doeft  iM>t  exhibit  traces  ot  the  vwfcingi 
'A  ttxuter  \Avk.  Bat  gnas  now  grows  over  all  the  vaggon-nMMli 
tb^ire.  Hm;  OTial  hac  all  been  ^  von,''  and  pat  ^i^gin^wi, 
apfiaratUAy  ai»d  vorkmen  hare  Itmg  since  passed  away. 
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first  essays  in  modelling.     This  early  indicadon  of  a  mediani- 
cal  ttirxi  may  remind  the  reader  of  a  similar  aneodote  of  the 
\jfjy  Bmeat/^n^  who,  when  missed  one  day  by  his  parents,  was 
found   mounted  on  the  roof  of  the  cottage  fixing  a  pmiy 
windmilL 

An  the  boy  grew  older  and  more  able  to  work,  he  was  set 
Uj  UcH^l  the  lionea  when  ploughing,  though  scarce  big  enough 
Uj  Ktride  across  the  furrows.  He  was  also  employed  to  hoe 
t^rnjfiii  and  do  similar  farm  work,  for  which  he  was  paid 
tli'r  a^lvance^l  wage  of  four-pence  a  day.  But  his  highest 
utithiiUm  waii  to  be  taken  on  at  the  colliery  where  his  £Bither 
workAs^l ;  an^l  he  shortly  joined  his  elder  brother  James  there 
a*  a  "  corf-bitter,"  or  "  picker,**  where  he  was  employed  in 
clearing  the  CfMil  of  stones,  bats,  and  dross.  His  wages  were 
now  a^ivance'l  to  six-pence  a  day,  and  afterwards  to  eight- 
lMtuf*Ji  when  he  was  set  to  drive  the  Gin-horse. 

Shortly  after,  he  went  to  Black  Callerton  Colliery  to  drive 
the  (ilu  there.  And  as  that  colliery  lies  about  two  miles 
H^:nmH  the  fieMs  from  Dewley  Bum,  the  boy  walked  that  dis- 
taij/^;  ^^riy  in  the  morning  to  his  work,  returning  home  late 
ill  the  evening,  iy^me  of  the  old  people  of  Black  Callerton 
•till  rHtnhm\Mir  him  as  a  "grit  bcure-legged  laddie,"  and  they 
iUti¥:r\U',  hirn  m  l>eing  then  "  very  quick-witted,  and  full  of 
fun  and  tricks,"  As  they  said,  "  there  was  nothing  under  the 
Mun  but  he  trie^l  U)  imitate."  He  was  usually  foremost  in  the 
u\ttfrU  and  j>astinH;M  of  youth. 

AtiKftiif  his  first  strongly  developed  tastes,  was  the  love  of 
birds  and  animals,  which  he  inherited  from  his  father. 
U\tuik\nri\H  ware  his  especial  favourites.  The  hedges  between 
IhiwU'Y  luid  Black  Callerton  were  capital  bird-nesting  places ; 
and  there  was  nr>t  a  nest  there  that  he  did  not  know  of. 
Whiru  th«  yr^ung  birds  were  old  enough,  he  would  bring  them 
hoinif  with  him,  feed  them,  and  teach  them  to  fly  about  the 
cipilunn  uncinfined  by  cages.     One  of  his  blackbirds  became 
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80  tame,  that  after  flying  about  the  doors  all  day,  and  in  and 
out  of  the  cottage,  it  would  take  up  its  roost  upon  the  bed- 
head at  night.  And  most  singular  of  all,  the  bird  would  dis- 
appear in  the  spring  and  summer  months,  when  it  was 
supposed  to  go  to  the  woods  to  pair  and  rear  its  young,  after 
which  it  would  reappear  ut  the  cottage  and  resume  its  social 
habits  during  the  winter.  This  went  on  for  several  years. 
George  had  also  a  stock  of  tame  rabbits,  for  which  he  built  a 
little  house  behind  the  cottage,  and  for  many  years  he  con- 
tinued to  pride  himself  upon  the  superiority  of  his  breed* 

After  he  had  driven  the  Gin  for  some  time  at  Dewley  and 
Black  Callerton,  he  was  at  length  taken  on  as  an  assistant 
to  his  father  in  firing  the  engine  at  Dewley.  This  was  a 
step  of  promotion  which  he  had  anxiously  desired ;  his  only 
fear  being  lest  he  should  be  found  too  young  for  the  work. 
Indeed,  he  afterwards  used  to  relate  how  he  was  wont  to  hide 
himself  from  sight  when  the  owner  of  the  colliery  went  round, 
lest  he  should  be  thought  too  little  a  boy  thus  to  earn  his 
small  wages.  Since  he  had  modelled  his  clay  engines  in  the 
bog,  his  young  ambition  was  to  be  an  engineman.  And  to  be 
an  assistant  fireman  was  the  first  step  towards  this  position. 
Great  therefore  was  his  exultation  when,  at  about  fourteen 
years  of  age,  he  was  appointed  assistant  fireman,  at  the  wage 
of  a  shilling  a  day. 

But  the  coal  at  Dewley  Bum  being  at  length  worked  out, 
and  the  pit  being  about  to  be  ^^  laid  in,"  the  family  prepared 
for  another  removal.  This  time  their  removal  was  to  Jolly's 
Close,  a  few  miles  to  the  south,  close  behind  the  village  of 
Newbum,  where  another  coal  mine  of  the  Duke's,  called  "  the 
Duke's  Winnin,"  had  recently  been  opened  out. 

Jolly's  Close  then  consisted  of  a  small  row  of  cottages 
situated  upon  a  flat  space  of  groimd  enclosed  by  lofty  banks 
on  either  side,  at  the  bottom  of  the  narrow  rift  called 
Walbottle  Dean.     Jolly's  Close,  however,  no  longer  exists,  and 
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only  a  few  of  the  oldest  people  in  the  neighbourhood  are 
aware  that  such  a  place  ever  was.  A  mountain  of  earthy 
shale,  and  debris,  the  accumulation  of  fifty  years^  lies  tumbled 
over  its  site, — the  rubbish,  or  "  deeds,"  having  been  shot  over 
from  the  hill  side,  once  a  green  hill,  but  now  a  scarified,  blasted 
rock,  along  which  furnaces  blaze  and  engines  labour  night  and 
day.  The  stream  in  the  hollow,  which  used  to  run  in  front 
of  old  Robert  Stephenson's  cottage  door,  is  made  to  pay  tri- 
bute in  the  form  of  water-power  at  every  wheel  in  the  Dean ; 
and  only  a  narrow  strip  now  remains  of  what  was  once  a  green 
meadow. 

The  children  of  the  Stephenson  family  were  now  growing 
up  apace,  and  were  most  of  them  of  an  age  to  be  able  to 
earn  money  at  various  kinds  of  colliery  work.  James  and 
George,  the  two  eldest  sons,  worked  as  assistant-firemen;  and 
the  younger  boys  worked  as  wheelers  or  pickers  on  the  bcmk 
tops.  The  two  girls  helped  their  mother  with  the  household 
work. 

So  far  as  weekly  earnings  went,  the  family  were  at  this 
time  pretty  comfortable.  Their  united  earnings  amounted  to 
from  35*.  to  40*.  a  week ;  and  they  were  enabled  to  command 
a  fair  share  of  the  necessaries  of  life.  But  it  will  be  remem- 
bered that  in  those  days,  from  1797  to  1802,  it  was  much 
more  difficult  for  the  working  classes  to  live  than  it  is  now ; 
and  money  did  not  go  nearly  so  far.  The  price  of  bread  was 
excessive.  The  price  of  wheat,  which  for  three  years  preceding 
1795  had  averaged  only  54*.,  now  advanced  to  76*.  a  quarter; 
and  it  continued  to  rise,  imtil  in  December  1800  it  had 
advanced  to  130*.,  and  barley  and  oats  in  proportion.  There 
was  a  great  dearth  of  provisions ;  com  riots  were  of  frequent 
occurrence ;  and  the  taxes  on  all  articles  of  consumption  were 
very  heavy.  The  war  with  Napoleon  was  then  raging, 
derangements  of  trade  were  frequent,  causing  occasional  sus- 
I)eiisions  of  employment  in  all  departments  of  industry,  from 
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the  pressure  of  which  working  people  are  always  the  first  to 
suffer. 

During  this  severe  period,  George  Stephenson  continued  to 
live  with  his  parents  at  Jolly's  Close.  Other  workings  of  the 
coal  were  opened  out  in  the  neighbourhood ;  and  to  one  of 
these  he  was  removed  as  fixeman  on  his  own  account.  This 
was  called  the  ^^Mid  Mill  Winnin;"  there  he  had  for  his  mate  a 
young  man  named  Bill  Coe,  and  to  these  two  was  entrusted 
the  working  of  the  little  engiue  put  up  at  Mid  MilL  They 
worked  together  there  for  about  two  years,  by  twelve  hour 
shifts,  George  firing  the  engine  at  the  wage  of  a  shilling 
a  day. 

He  was  now  fifteen  years  old.  His  ambition  was  as  yet 
limited  to  attaining  the  standing  of  a  full  workman,  at  a  man's 
wages ;  and  with  that  view  he  endeavoured  to  attain  such  a 
knowledge  of  his  f^ngi^np.  as  would  eventually  lead  to  his  em- 
ployment as  an  engineman,  ¥rith  its  accompanying  advantage 
of  higher  pay.  He  was  a  steady,  sober,  hardworking  young 
man,  and  nothing  more,  according  to  the  estimate  of  his 
fellow  workmen. 

One  of  his  fiekvourite  pastimes  in  bye  hours  was  trying  feats 
of  strength  with  his  companions.  Although  in  frame  he  was 
not  particularly  robust,  yet  he  was  big  and  bony,  and  considered 
veiy  strong  for  his  age.  His  principal  competitor  was  Bobert 
Hawthorn,  with  whom  he  had  frequent  trials  of  muscular 
strength  and  dexterity,  such  as  lifting  heavy  weights,  throwing 
the  hammer,  and  putting  the  stone.  At  throwing  the  ham- 
mer George  had  no  compeer ;  but  there  was  a  knack  in  put- 
ting the  stone  which  he  could  never  acquire,  and  here  Haw- 
thorn beat  him.  At  lifting  heavy  weights  off  the  ground  from 
between  his  feet^ — by  means  of  a  bar  of  iron  passed  through 
them,  the  bar  placed  against  his  knees  as  a  frdcrum,  and  then 
straightening  the  spine  and  lifting  them  sheer  up, — Stephenson 
was  very  successful.     On  one  occasion,  they  relate,  he  lifted  as 
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much  as  sixty  atones  weight  in  this  way — a  striking  indication 
of  his  strength  of  bone  and  vigour  of  muscle. 

When  the  pit  at  Mid  Mill  was  closed,  George  and  his  com- 
panion Coe  were  sent  to  work  another  pumping-engine  erected 
near  Throckley-bridge,  where  they  continued  for  some  months. 
It  was  while  working  at  this  place,  that  his  wages  were  raised 
to  12«.  a  week — an  event  of  no  small  importance  in  his  esti- 
mation. On  coming  out  of  the  foreman's  office  that  Saturday 
evening  on  which  he  received  the  advance,  he  annoimced  the 
fact  to  his  fellow-workmen,  adding  triumphantly,  "  I  am  now 
a  made  man  for  life !  ^ 

The  pit  opened  at  Newbum,  at  which  old  Robert  Stephenson 
worked,  proving  a  failure,  was  closed;  and  a  new  pit  was 
sunk  at  Water-row.  A  pumping  engine  was  erected  there  by 
Robert  Hawthorn,  now  the  Duke's  engineer  at  Walbottle,  and 
old  Stephenson  went  to  work  it  as  fireman,  his  son  George 
acting  as  the  engineman  or  plugman.  At  this  time  he  was 
about  seventeen  years  old, — a  very  youthful  age  for  occupying 
so  responsible  a  post.  He  had  thus  already  got  ahead  of  his 
father  in  his  station  as  a  workman ;  for  the  plugman  holds 
a  higher  grade  than  the  fireman,  requiring  more  practical 
knowledge  and  skill,  and  usually  receiving  higher  wages. 

The  duty  of  the  plugman  was  to  watch  the  engine  and  to 
see  that  it  kept  well  in  work,  and  that  the  pumps  were 
efficient  in  drawing  the  water.  When  the  water  level  in  the 
pit  was  lowered,  and  the  suction  became  incomplete  through 
the  exposure  of  the  suction  holes,  then  his  business  was  to 
proceed  to  the  bottom  of  the  shaft,  and  plug  the  tube  so  that 
the  pump  should  draw :  hence  the  designation  of  Plugman. 
If  a  stoppage  in  the  engine  took  place  through  any  defect  in 
it  which  he  was  incapable  of  remedying,  then  it  was  his  duty 
to  call  in  the  aid  of  the  chief  engineer  of  the  colliery  to  set 
the  engine  to  rights. 

But  from  the  time  when  George  Stephenson  was  appointed 
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i&reman,  and  more  particularly  afterwards  as  engineman,  he 
devoted  himself  so  assiduously  and  so  successfully  to  the  study 
of  the  engine  and  its  gearing — taking  the  machine  to  pieces 
in  his  leisure  hours  for  the  purpose  of  cleaning  and  mastering 
its  various  parts, — ^that  he  very  soon  acquired  a  thorough  prac« 
tical  knowledge  of  its  construction  and  mode  of  working,  and 
thus  he  very  rarely  needed  to  call  to  his  aid  the  engineer  of 
the  colliery.  His  engine  became  a  sort  of  pet  ¥rith  him,  and  he 
was  never  wearied  of  watching  and  inspecting  it  with  devoted 
adn^ration. 

There  is  indeed  a  peculiar  fascination  about  an  engine,  to 
the  intelligent  workman  who  watches  and  feeds  it.  It  is  al- 
most sublime  in  its  imtiring  industry  and  quiet  power:  capable 
of  performing  the  most  gigantic  work,  yet  so  docile  that  a 
child's  hand  may  guide  it.  No  wonder,  therefore,  that  the 
workman^  who  is  the  daily  companion  of  this  lifelike  machine, 
and  is  constantly  watching  it  with  anxious  care,  at  length 
comes  to  regard  it  with  a  degree  of  personal  interest  and 
regard,  speaking  of  it  often  in  terms  of  glowing  admiration. 
This  daily  contemplation  of  the  steam-engine,  and  the  sight 
of  its  steady  action,  is  an  education  of  itself  to  the  ingenious 
and  thoughtful  workman.  It  is  certainly  a  striking  and  re- 
markable fact,  that  nearly  all  that  has  been  done  for  the  im- 
provement of  the  steam-engine  has  been  accomplished,  not  by 
philosophers  and  scientific  men,  but  by  labourers,  mechanics, 
and  enginemen.  It  would  appear  as  if  this  were  one  of  the  de- 
partments of  practical  science  in  which  the  higher  powers  of 
the  human  mind  must  bend  to  mechanical  instinct.  The 
steam-engine  was  but  a  mere  toy,  until  it  was  taken  in  hand 
by  workmen.  Savery  was  originally  a  working  miner, 
Newcomen  a  blacksmith,  and  his  partner  Cawley  a  glazier. 
In  the  hands  of  Watt,  the  instrument-maker,  who  devoted 
almost  a  life  to  the  subject,  the  condensing  engine  acquired 
gigantic  strength ;  and  G-eorge  Stephenson,  the  colliery  engine- 
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man^  was  certainly  not  the  least  of  those  who  have  assisted  to 
bring  the  high-pressure  engine  to  its  present  power. 

While  studying  to  master  the  details  of  his  engine,  to  know 
its  weaknesses,  and  to  quicken  its  powers,  George  Stephenson 
gradually  acquired  the  character  of  a  clever  and  improving 
workman.  Whatever  he  was  set  to  do,  that  he  endeavoured 
to  do  well  and  thc^oughly ;  never  neglecting  small  matters, 
but  aiming  at  being  a  complete  workman  at  all  points;  thus 
gradually  perfecting  his  own  mechanical  capacity,  and  se- 
curing at  the  same  time  the  respect  of  his  fellow-worl^en 
and  the  increased  confidence  and  esteem  of  his  employers. 
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ENaiNE-MAN  AT  NEWBUBN. — SEZ«F-CULTUBB. 

Gboboe  Stephenson  was  eighteen  years  old  before  he  learnt 
to  read*  He  was  now  almost  a  full-grown  workman,  earning 
his  twelve  shillings  a  week,  and  having  the  charge  of  an 
ei^;ine,  which  occupied  his  time  to  the  extent  of  twelve  hours 
every  day.  He  had  thus  very  few  leisure  moments  that  he 
could  call  his  own.  But  the  busiest  man  will  find  them  if  he 
watch  for  them ;  and  if  he  be  careful  in  turning  these  mo- 
ments to  useful  account,  he  will  prove  th^n  to  be  the  very 
^^  gold-dust  of  time,"  as  Young  has  so  beautifully  described 
them. 

To  his  poor  parents  George  Stephenson  owed  a  sound  con- 
stitution and  vigorous  health.  They  had  also  set  before  him 
an  example  of  sobriety,  economy,  and  patient  industry — 
habits  which  are  in  themselves  equivalent  to  principles.  For 
habits  are  the  most  inflexible  of  all  things ;  and  principles 
are,  in  fact,  but  the  names  which  we  assign  to  them.  If  his 
parents,  out  of  their  small  earnings  and  scanty  knowledge, 
were  unable  to  give  their  son  any  literary  culture,  at  all 
events  they  had  trained  him  well,  and  furnished  him  with  an 
excellent  substratum  of  character.  Unquestionably,  however, 
he  laboured  under  a  very  serious  disadvantage  in  having  to 
master,  at  a  comparatively  advanced  age,  those  simple  rudi- 
ments of  elementary  instruction,  which  all  children  in  a 
country  calling  itself  civilised  ought  to  have  imparted  to  them 
at  schooL  The  youth  who  reaches  manhood,  and  enters,  by 
necessity,  upon  a  career  of  daily  toil,  without  being  able  to 
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read  his  native  language,  does  not  start  on  equal  terms  with 
others  who  have  received  the  benefits  of  such  instruction.    It 
is  true  that  he  who,  by  his  own  voluntary  and  determined 
efforts,  overcomes  the  difficulties  early  thrown  in  his  way,  and 
succeeds  in  eventually  teaching  himself,  will  value  the  educa- 
tion thus  acquired  much  more  than  he  to  whom  it  has  been 
imparted  as  a  mere  matter  of  duty  on  the  part  of  parents  or 
of  society.      What  the  self-educated  man   learns,  becomes 
more  thoroughly  his  own,  makes  a  more  vivid  impression 
upon  his  mind,  and  fixes  itself  more  enduringly  there.     It 
usually  also  exercises  a  more  powerful  influence  in  the  forma- 
tion of  his  character,  by  disciplining  his  spirit  of  self-help, 
and  accustoming  him  to  patient  encoimter  with,  and  triumph 
over,  difficulties.     But  for  one  working  man  who,  like  George 
Stephenson,  enters  upon  and  eventually  succeeds  in  this  path, 
a  thousand  pass  on  through  life  without  the  slightest  idea  of 
intellectual  culture ;  their  whole  existence  being  spent  in  a 
harsh   and   sterile  conflict   with   necessity  for  a  bare  sub- 
sistence. 

We  have  seen  how  Stephenson's  play  hours  were  occasion- 
ally occupied — in  a  friendly  rivalry  with  his  feUows  in  feats 
of  strength.  Much  also  of  his  spare  time,  when  he  was  not 
actually  employed  in  working  the  engine,  was  devoted  to 
cleaning  it  and  taking  it  to  pieces,  for  the  purpose  of  master- 
ing its  details.  At  this  time  he  was  also  paying  some  atten- 
tion to  the  art  of  brakeing,  which  he  had  expressed  to  Coe 
his  desire  to  learn,  in  order  that  he  might  improve  his 
position,  and  be  advanced  to  higher  wages. 

Not  many  of  his  fellow-workmen  had  learnt  to  read,  but 
those  who  could  do  so  were  placed  under  frequent  con- 
tribution by  George  and  the  other  labourers  at  the  pit.  It 
was  one  of  their  greatest  treats  to  induce  some  one  to  read  to 
them  by  the  engine  fire,  out  of  any  book  or  stray  newspaper 
which  might  find  its  way  into  the  village  of  Newbum.  Buona- 
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parte  was  then  overrunning  Italy,  and  astounding  Europe  by  his 
brilliant  succession  of  victories ;  and  there  was  no  more  eager 
auditor  of  these  exploits,  when  read  from  the  newspaper 
accounts,  than  the  yoimg  engine-man  at  the  Water-row  pit. 

"There  were  also  numerous  stray  bits  of  information  and 
intelligence  contained  in  these  papers,  which  excited  Stephen- 
son's interest.  One  of  these  related  to  the  Eg}rptian  art  of 
hatching  birds'  eggs  by  means  of  artificial  heat.  Curious 
about  everything  relating  to  birds,  he  determined  to  test  the 
art  by  experiment.  It  was  spring  time,  and  he  forthwith 
went  a  bird-nesting  in  the  adjoining  woods  and  hedges,  where 
there  were  few  birds'  nests  of  which  he  did  not  know.  He 
brought  a  collection  of  eggs  of  all  kinds  into  the  engine- 
house,  set  them  in  flour  in  a  warm  place,  covering  the  whole 
over  with  wool,  and  then  waited  the  issue  of  his  experiment. 
But  though  the  heat  was  kept  as  steady  as  possible,  and  the 
eggs  were  carefully  turned  every  twelve  hours,  they  never 
hatched.  The  eggs  chipped,  and  some  of  them  exhibited 
well-grown  chicks,  but  none  of  the  birds  came  forth  alive ; 
and  thus  the  experiment  failed.  This  incident,  however, 
shows  that  the  inquiring  mind  of  the  youth  was  now  fairly  at 
work. 

Another  of  his  favourite  occupations  continued  to  be  the 
modelling  of  clay  engines.  He  not  only  tried  to  model 
engines  which  he  had  himself  seen,  but  he  also  attempted  to 
form  models  in  clay  of  engines  which  were  described  to  him 
as  being  in  existence;  and  doubtless  his  modelling  at  this 
time,  imperfect  though  his  knowledge  was,  exhibited  con- 
siderable improvement  upon  his  first  attempts  in  the  art 
when  a  herd-boy  in  the  bog  at  Dewley  Bum.  He  was  told, 
however,  that  all  the  wonderful  engines  of  Watt  and  Bolton, 
about  which  he  was  so  anxious  to  know,  were  to  be  found 
described  in  books,  and  that  he  must  satisfy  his  curiosity  by 
searching  the  publications  of  the  day  for  a  more  complete 

c 


18  LIFE  OF   GEORGE   STEPHENSON.  [ciIAP.  m. 

description  of  them.     But  alas !   Stephenson  could  not  read ; 
he  had  not  yet  leamt  even  his  letters. 

Thus  he  shortly  found,  when  gazing  wistfully  in  the  direc- 
tion of  knowledge,  that  to  advance  further  as  a  skilled  work- 
man, he  must  master  this  wonderful  art  of  reading — the  key 
to  so  many  other  arts.  He  would  thus  be  enabled  to  gain  an 
access  to  books,  the  depositories  of  the  experience  and  wisdom 
of  all  times.  Although  now  a  grown  man,  and  doing  the 
work  of  a  man,  he  was  not  ashamed  to  confess  his  ignorance 
and  go  to  school,  big  as  he  was,  to  learn  his  letters.  Per- 
haps, too,  he  foresaw  that  in  laying  out  a  little  of  his  spare 
earnings  for  this  purpose,  he  was  investing  money  judiciously ; 
and  that  every  hour  he  spent  at  school,  he  was  really  working 
for  better  wages.  At  all  events,  he  determined  to  make  a 
beginning — a  small  beginning  it  is  true,  but  still  a  right  one, 
and  a  pledge  and  assurance  that  he  was  in  earnest  in  the 
work  of  self-culture.  He  desired  to  find  a  road  into  know- 
ledge; and  no  man  can  sincerely  desire  this  but  he  mil 
succeed. 

HIh  first  schoolmaster  was  Robin  Cowens,  a  poor  teacher 
in  the  village  of  Walbottle.  He  kept  a  night-school,  which 
waH  attended  by  a  few  of  the  colliers  and  labourers'  sons  in 
the  neighbourhood.  George  took  lessons  in  spelling  and 
reading  three  nights  in  the  week.  Tommy  Musgrove,  the 
lad  who  "  sled  out "  the  engine  at  the  Water-row  pit,  usually 
went  with  him  to  the  evening  lesson.  This  teaching  of 
Itobin  Cowens  cost  three-pence  a  week ;  and  though  it  was 
not  very  good,  yet  George,  being  hungry  for  knowledge, 
and  eager  to  acquire  it,  soon  leamt  to  read.  He  also  prac- 
tised "  pot-hooks,"  and  at  the  age  of  nineteen  he  was  proud 
to  I M)  able  to  write  his  own  name. 

A  Scotch  dominie,  named  Andrew  Robertson,  set  up  a 
night-school  in  the  village  of  Newbum,  in  the  winter  of 
1799.     It  was  more  convenient  for  George  Stephenson   to 
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attend  this  school^  as  it  was  nearer  to  his  work,  and  not  more 
than  a  few  minutes'  walk  from  Jolly's  Close.  Besides,  Andrew 
had  the  reputation  of  being  a  skilled  arithmetician,  and  this 
was  a  branch  of  knowledge  that  Stephenson  was  now  desirous 
oT  acquiring.  He  accordingly  began  taking  lessons  from  him, 
paying  four-pence  a  week.  Andrew  Gray,  the  jimior  fireman 
at  the  Water-row  pit,  began  arithmetic  at  the  same  time; 
and  he  has  since  told  the  writer,  that  Q-eorge  learnt  "figuring" 
so  much  £Etster  than  he  did,  that  he  could  not  make  out  how 
it  was — "  he  took  to  figures  so  wonderfuL"  Altiiough  the  two 
started  together  from  the  same  point,  at  the  end  of  the 
winter  George  had  mastered  "reduction,"  while  Andrew 
Gray  was  still  grappling  with  the  difficulties  of  simple  divi- 
sion. But  George's  secret  was  his  perseverance.  He  worked 
out  his  sums  in  his  bye-hours,  improving  every  minute  of 
his  spare  time  by  the  engine-fire,  solving  the  arithmetical 
problems  set  for  him  upon  his  slate  by  his  master.  In  the 
evenings  he  took  to  Andrew  Robertson  the  sums  which  he 
had  thus  "  worked,"  and  new  sums  were  "  set "  for  him  to 
study  out  the  foUowing  day.  Thus  his  progress  was  rapid, 
and,  with  a  willing  heart  and  mind,  he  soon  became  weU  ad- 
vanced in  arithmetic.  Indeed,  Andrew  Robertson  became 
somewhat  proud  of  his  pupil,  and,  shortly  afterwards,  when 
the  Water-row  pit  was  closed,  and  George  removed  to  Black 
Callerton  to  work  there,  the  poor  schoolmaster,  not  having 
a  very  extensive  connection  in  Newbum,  went  with  his  pupils, 
and  set  up  his  night-school  at  Black  Callerton,  where  they 
continued  their  instructions  under  him  as  before. 

George  still  found  time  to  attend  to  his  favourite  animals 
while  working  at  the  Water-row  pit.  He  kept  up  his  breed 
of  rabbits,  and  even  drove  a  small  trade  in  them,  selling  por- 
tions of  his  stock  from  time  to  time.  Like  his  father,  he 
used  to  tempt  the  robin-redbreasts  to  hop  and  fly  about  him 
at  the  engine-fire,  by  the  bait  of  bread-crumbs  saved  from  his 
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dinner.  But  his  fkvourite  animal  iras  his  dog — bo  sagacious 
that  he  performed  the  office  of  a  servant,  in  almost  daily  car- 
nring  his  dinner  to  him  at  the  pit.  The  tin  containing  the 
meal  was  suspended  from  the  dog*s  neck,  and  thus  laden,  he 
proudly  walked  the  road  fix)m  Jolly  s  Close  to  Water-row  pit, 
quite  through  the  village  of  Xewbunu  He  turned  neither  to 
left  nor  right,  nor  minded  for  the  time  the  barking  of  curs  at 
his  heels.  But  his  course  was  not  unattended  with  peril& 
One  day  the  big  strange  dog  of  a  passing  butcher  espied  the 
engiue-man*s  mes^nger,  ran  after  him,  and  fell  upon  him 
with  the  tin  can  about  his  neck.  There  was  a  terrible  tussle 
and  worrying  between  the  dogs,  which  lasted  for  a  brief  while; 
and  shortly  after,  the  dog's  master,  anxious  for  his  dinner, 
8aw  his  faithful  servant  approaching,  bleeding  but  trium« 
phniit.  The  tin  can  was  still  round  his  neck,  but  the  dinner 
hml  esoajHHl  in  the  struggle.  Though  George  went  without 
his  ilinner  that  dav,  vet  when  the  circumstances  of  the  combat 
wore  relateil  to  him  by  the  villagers  who  had  seen  it,  he  was 
pnuulor  of  his  dog  than  ever. 

It  was  while  working  at  the  Water-row  pit  that  Stephenson 
first  leanit  the  art  of  brakeing  an  engine.  This  being  one  of 
the  higher  departments  of  colliery  labour,  and  amongst  the 
l)ost  i>aiil,  Gi.H>rge  "was  ven*  anxious  to  learn  it,  A  small 
winding  engine  having  been  put  up  for  the  purpose  of  draw- 
ing the  Cecils  from  tlie  pit>  Bill  Coe,  his  friend  and  fellow 
workman,  was  appinnted  the  brakesman.  He  fi^uently 
alloweil  George  to  try  his  hand  at  the  brake,  and  instructed 
him  how  to  proceeil.  But  in  this  course,  Coe  was  opposed  by 
several  of  the  other  workmen — one  of  whom,  a  brakesman 
nametl  William  Locke*,  went  so  far  as  to  stop  the  working  of 
the  pit  because  Stephenson  had  been  called  in  to  the  brake. 

•  lie  aAcrwards  removed  to  Barnesloj  in  Torkshire  :  he  wai  the  &thcr  of 
Mr.  IiOi*ke  the  cclcbratoil  engineer. 
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But  one  day^  as  Mr.  Charles  Nixon^  the  manager  of  the  pit^ 
was  observed  approaching,  Coe  adopted  an  expedient  which 
had  the  effect  of  putting  a  stop  to  the  opposition.  He  forth- 
with called  upon  George  Stephenson  to  "  come  into  the  brake- 
house,  and  take  hold  of  the  machine."  No  sooner  had  he 
done  this,  than  Locke,  as  usual,  sat  down,  and  the  working  of 
the  pit  was  stopped.  "What's  the  meaning  of  this,"  asked 
Mr.  Nixon ;  "  what's  wrong  that  the  pit  is  standing  ?  "  Coe's 
answer  was  that  Locke  had  refused  to  take  the  corf.  *' And 
why  ?  "  asked  Nixon.  "  Because  Locke  objects  to  my  learning 
George  there  (pointing  to  Stephenson)  to  brake."  Locke, 
when  requested  to  give  an  explanation,  said  that  "young 
Stephenson  could'nt  brake,  and,  what  was  more,  never  would 
learn  to  brake :  he  was  so  clumsy  that  he  was  like  to  rive 
his  arms  off."  Mr.  Nixon,  however,  ordered  Locke  to  go  on 
with  the  work,  which  he  did ;  and  thus  Stephenson,  after 
some  further  practice,  acquired  the  art  of  brakeing. 

After  working  at  the  Water-row  pit,  and  in  the  neighbour- 
hood of  Newbum,  for  about  three  years,  George,  with  his 
companion  Coe,  was  removed  to  Black  Callerton  Colliery  in 
the  year  1801.  The  pit  there  belonged  to  the  same  masters, 
Nixon  and  Cramlington,  and  George  was  regularly  appointed 
brakesman  at  the  Dolly  pit. 
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CHAP,  IV. 

BBAKESMAN  AT  BLACK  CALLERTON. 

Georqe  Stephenson  was  now  a  young  man  of  twenty  years  of 
age,  —  a  big,  raw-boned,  healthy  fellow,  —  a  sober,  steady, 
and  expert  workman.  Beyond  this,  and  his  diligence  and 
perseverance,  and  the  occasional  odd  tmns  which  his  curiosity 
took,  there  was  nothing  remarkable  about  him^  He  was  no 
precocious  genius.  As  yet  he  was  comparatively  imtaught, 
and  had  but  mastered  the  mere  beginnings  of  knowledge. 
But  his  observant  faculties  were  active,  and  he  diligently 
turned  to  profitable  account  every  opportunity  of  exercising 
them.  He  had  as  yet  but  the  tastes  and  ambitions  of  a 
workman,  and  perhaps  looked  not  beyond  that  condition. 
The  feats  in  which  he  still  took  most  pride,  were  his  feats  of 
strength,  in  which  he  certainly  excelled  most  of  his  fellows. 

Stephenson's  wages,  while  working  as  brakesman  at  the 
Dolly  pit,  Black  Callerton,  amounted  to  from  IL  I Ss.  to  21.  in 
the  fortnight.*  But,  being  of  a  thrifty  turn,  he  sought  to 
increase  his  earnings  by  extra  work  during  his  leisure  hours. 
It  was  at  Callerton  that  he  first  began  to  make  and  mend  the 
shoes  of  his  fellow-workmen,  in  which  art,  in  course  of  time, 

*  William  Coo  has  furnished  me  with  an  abstract  of  the  wages  book  of  Black 
Callerton,  from  which  it  appears  that  George  Stephenson's  earnings  for  the 
fortnight  were  as  follows  : — On  June  18th,  1801,  he  was  paid  \l  19<.  4</.,  and  a 
ticket  for  two  shillings*  worth  of  rye  ;  on  June  17th,  1802,  he  was  paid  \l  i5«. 
But  bread  was  so  dear  in  those  days,  that  the  wages  paid  to  workmen  were  not 
really  so  high  as  they  appear :  in  1801,  wheat  was  selling  at  bL  18t.  Sd,  and 
rye  at  3iL  19«.  9(/.,  the  quarter. 
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he  became  somewhat  expert;  and  by  this  means  he  was 
enabled  to  add  a  little  to  his  weekly  income.  Probably  he 
was  stimulated  to  take  in  hand  this  extra  work,  by  the 
attachment  which  he  had  at  this  time  formed  for  a  respectable 
young  woman  of  the  village,  named  Fanny  Henderson. 
Fanny  was  a  servant  in  a  neighbouring  farm-house  ;  and 
George,  having  found  her  a  high-principled  young  woman 
of  excellent  character,  courted  her  with  the  intention  of 
making  her  his  wife,  and  setting  up  in  a  house  of  his  own. 
The  personal  attractions  of  Fanny  Henderson,  though  these 
were  considerable,  were  the  least  of  her  charms.  Her  temper 
was  of  the  sweetest,  and  those  who  knew  her,  speak  of  the 
charming  modesty  of  her  demeanour,  her  kindness  of  disposi- 
tion, and  withal  her  sound  good  sense* 

Amongst  his  various  mendings  of  old  shoes  at  Callerton, 
Greorge  Stephenson  was  on  one  occasion  favoured  with  the 
shoes  of  his  sweetheart,  Fanny  Henderson,  to  sole.  One  can 
imagine  the  pleasure  with  which  he  would  linger  over  such  a 
piece  of  work,  and  the  pride  with  which  he  would  execute  it. 
A  friend  of  his,  still  living,  relates  that,  after  he  had  finished 
the  shoes,  he  carried  them  about  with  him  in  his  pocket  on 
the  Sunday  afternoon,  and  that  from  time  to  time  he  would 
whip  them  out  and  hold  them  up  to  sight,  —  the  tiny  little 
shoes  that  they  were, — exhibiting  them  with  exultation  to  his 
friend,  and  exclaiming,  ^^  What  a  capital  job  he  had  made  of 
them !"  Other  lovers  have  carried  about  with  them  a  lock  of 
their  fair  one's  hair,  a  glove,  or  a  handkerchief;  but  none 
could  have  been  prouder  of  their  cherished  love-token  than 
was  George  Stephenson  of  his  Fanny*s  shoes,  which  he  had 
just  soled,  and  of  which  he  had  made  such  a  "  capital  job." 

Out  of  his  earnings  from  shoe-mending  at  Callerton,  George 
contrived  to  save  his  first  guinea.  The  first  guinea  saved  by 
a  working  man  is  no  trivial  thing.  If,  as  in  Stephenson's 
case,  it  has  been  the  result  of  prudent  self-denial,  of  extra 

c  4 


24  LIFE  OF  QEOBGE  STEPHENSON.  [cHAP.  ir. 

labour  at  bye-hours,  and  of  sound  resolutions  to  save  and 
economise  for  worthy  purposes,  the  first  guinea  saved  is  an 
earnest  of  better  things.  It  is  a  nest-egg  —  a  token  of  in- 
crease —  the  beginning,  it  may  be,  of  prosperity  and  wealth. 
When  Stephenson  had  saved  this  guinea  he  was  somewhat 
proud  of  the  achievement,  and  expressed  the  opinion  to  a 
friend,  who  many  years  after  reminded  him  of  it,  that  he  was 
**  now  a  rich  man." 

At  Callerton,  Stephenson  —  habitually  sober  and  steady  — 
was  a  standing  example  of  character  to  the  other  workmen. 
He  never  missed  a  day's  wages  by  being  off  work  in  consequence 
of  a  drinking-bout,  as  many  others  did.  William  Coe  says 
of  him,  that,  though  he  knew  Stephenson  intimately,  he  never 
saw  him  "  the  worse  for  drink  "  in  his  life.  On  pay  Saturday 
afternoons,  when  the  workmen  at  the  pit  kept  their  fortnightly 
holiday,  some  spending  their  afternoon  and  evening  in  the 
public-house,  and  others  in  the  adjoining  fields,  cock-fighting 
and  dog-fighting,  Stephenson,  instead  of  either  drinking  or 
playing,  used  to  take  his  engine  to  pieces  for  the  purpose  of 
obtaining  "insight"  and  practical  acquaintance  with  its 
details ;  and  he  invariably  cleaned  all  the  parts  and  put  the 
machine  in  thorough  working  order  before  leaving  her.  Thus 
his  engine  was  always  clean  and  in  excellent  condition,  and 
his  knowledge  of  its  powers  and  its  mechanism  became  almost 
complete. 

Nevertheless,  he  occasionally  found  time  for  play  and 
physical  exercise  as  well  as  for  work.  He  continued  to  have 
frequent  trials  of  strength  and  agility  with  his  fellow-work- 
men, and  those  of  them  who  survive  still  speak  of  his  prowess 
on  those  occasions.  Often,  too,  he  went  rambling  about  the 
fields  and  hedges  seeking  birds'  nests  —  a  pastime  in  which 
he  took  delight  even  long  afterwards,  when  he  had  reached 
the  fulness  of  his  prosperity  and  reputation. 

In  the  winter   evenings  Stephenson   proceeded  with  his 
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lessons  in  arithmetic  under  Andrew  Bobertson.  But  Robertson 
had  soon  taught  his  pupil  all  that  he  himself  knew,  which 
probably  did  not  amount  to  much.  He  even  admitted  that 
he  could  carry  Stephenson  no  further  in  arithmetic ;  the  pupil 
having  outstripped  the  master.  He  went  on,  however,  with 
his  writing  lessons;  and  by  the  year  following,  when  he 
signed  his  name  in  the  parish  registry  of  Newbum,  on  the 
occasion  of  his  marriage  to  Fanny  Henderson,  he  was  able  to 
write  a  good,  legible  round  hand. 

Not  long  after  he  began  to  work  at  Black  Callerton  as 
brakesman,  he  had  a  quarrel  with  a  pitman  named  Ned 
Nelson,  a  roystering  bully,  who  was  the  terror  of  the  village. 
Nelson  was  a  great  fighter,  and  therefore  it  was  considered 
dangerous  to  quarrel  ¥rith  him.  Stephenson  was  so  imfor- 
tunate  as  not  to  be  able  to  please  Nelson  by  the  way  in 
which,  as  brakesman,  he  drew  him  out  of  the  pit ;  and  Nelson 
swore  at  him  grossly  because  of  his  alleged  clumsiness. 
George  defended  himself,  and  appealed  to  the  testimony  of 
the  other  workmen  as  to  his  brakeing.  But  Nelson  had  not 
been  accustomed  to  George's  style  of  self-assertion;  and  he 
abused  and  blackguarded  him  so  that  a  quarrel  took  place, 
and  Nelson  ended  by  threatening  to  kick  the  brakesman,  who 
defied  him  to  do  so.  Nelson  ended  by  challenging  Stephenson 
to  a  pitched  battle,  and  the  latter  accepted  the  diallenge ; 
when  a  day  was  fixed  on  which  the  fight  was  to  come  off. 

Great  was  the  excitement  at  Black  Callerton  when  it  was 
known  that  George  Stephenson  had  accepted  Nelson's  chal- 
lenge. Everybody  said  that  he  would  be  killed.  The  vil- 
lagers—  the  young  men,  and  especially  the  boys  of  the  place, 
with  whom  George  was  an  especial  favourite  —  all  wished 
that  he  might  beat  Nelson,  but  they  scarcely  dared  to  say  so. 
They  came  about  him  while  he  was  at  work  in  the  engine- 
house,  to  inquire  if  it  was  really  true  that  he  was  **  goin  to 
feight  Nelson  ?  "     "  Aye ;  never  fear  for  me ;  I'll  feight  him." 


Ai4C  ^'  l4;i|;:iii*  uiu.  lit:  did.  Far  maut  dro  jnBvifns  tr>  ite 
it)i)#uiaU9C  oav  uf  uoxiiie.  J^^koEi  ^won  anbish-  if  -wik  iar 

h\jts\nMtiHimjii  w^sut  ul  duiucr  iii^  OBihr  wmk  a^  ubiblL  H&d  i^ 
yi:iadi;^  uiA  Hi  Ha/t  lettst  diflcaufierted  Ipt  ^flie  pnnpofi  i£  i^ 
uttiuf.  >y^^  uti  tLt;  ev«uiiig  ^jpcdnted.  sher  Gmkci^  i^^i  aasit 
Ukt  'itt^'it  iiu^j'jxxr,  hit  weut  into  the  DuDr  Fii  Tieid.  ^idicBie  lis 

AUi'j  *•'  wiiiit  iu*"  Jike  a  practisbd  pugilist — ^thoocli  it  mis  bk 
tiiHt  4ti^J  liitft  }/attl«:.  Afier  a  few  ronnds^  G«ioc^*s  virr 
uji/to^^iiA  lOid  pmctu^j  Btrengtli  eziabled  bim  flnwrdr  to 
l^uiJiH);  IjAii  adv«;nMjy^4Uid  toBecizre  for  himself  an  ckt  tx^oit. 
'i*ljij9  4;ii<:Mi/iKt4ai<;<:;  ii»  related  in  illustntiozi  of  SlepheBSOQ*s 
jM'ih^/iiiJ  |;lii^;k  laid  <y^urage  ;  and  it  was  thoroogfalj  diar 
ut/U'iih\'u:  of  ihi  uuiiu  He  was  no  pugilist^  and  the  Toy 
f«  v<ihi-  i;f  muint'lufftntt.  Hut  be  would  not  be  put  down  by 
ihr  \,nlly  i,i  i\n:  (^/lliery,  and  he  fought  him.  There  his 
imyi\Ui$$i  iihtU'i  i  tlK'y  lifU^rwardH  shook  bands,  and  oontinoed 
fcf'/'/'l  Uirhiib,  Ih  uiu*!'  lifdi,  Hteplienson's  mettle  was  often  as 
(Hinlly  U)t.t\,  lliou^li  in  a  difierent  way;  and  he  did  not  fail 
hi  I  .»)i)l/H  iUii  Miiitti  ic*Holnt4)  courage  in  contending  with  the 
|/ullh  .1  ni  I  In;  Miilwiiy  worlil,  OH  he  had  thus  early  shown  in 
ill'  m^nmati  Willi  Niul  Nolriou  the  fighting  pitman  of  Black 
I  >Jlt  Hull. 
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UAXBlAGtBy  AMD  HOUSEKEEPINa  AT  WILLXNGTOM   QUAT. 

By  dint  of  thrift,  sobriety,  and  industry,  Gteorge  Stephenson 

managed  to  save  as  much  money  at  Black  Callerton  as  enabled 

him,  on  leaving  it  for  Willington  Ballast  Quay,  to  take  a 

home  and  furnish  it  in  a  very  humble  style,  for  the  reception 

of  his  yoimg  bride,  Fanny  Henderson. 

Willington  Quay,  whither  Stephenson  now  went  to  act  as 

brakesman  at  the  Ballast  Hill,  lies  on  the  north  bank  of  the 

Tyne,  about  six  nnlea  below  Newcastle.    It  consistfl  of  a  line 

of  houses  straggling  along  the  river  side ;  and  high  behind  it 

towers  up  the  huge  mound  of  ballast  emptied  out  of  the  ships 

which  resort  to  the  Quay  for  their  cargoes  of  coal  for  the 

London  market.    The  ballast  is  thrown  out  of  the  ship's  hold, 

into  waggons  laid  alongside.     When  filled,  a  train  of  these 

is  dragged  up  the  steep  incline  which  leads  to  the  summit 

of  the  Ballast  Hill,  where  the  waggons  are  run  out  and 

their  contents  emptied  to  swell  the  monstrous  accumulation  of 

earth,  chalk,  and  Thames  mud,  already  laid  there,  probably  to 

form  a  puzzle  for  future  antiquaries  and  geologists,  when  the 

origin  of  these  immense  hills  along  the  Tyne  has  long  been 

forgotten.     On  the  summit  of  the  Willington  Ballast  Hill  was 

a  fixed  engine,  which  drew  the  trains  of  laden  waggons  up 

the  incline :  of  this  engine  George  Stephenson  now  acted  as 

brakesman. 

The  cottage  in  which  he  took  up  his  abode  is  a  small  two- 
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gtoried  dwelling,  standing  a  little  back  firom  the  Quay,  with  a 
bit  of  garden  ground  in  firont  The  Stephenson  fiamily  occu- 
pied the  upper  room  in  the  west  end  of  the  cottage.  Close 
behind  rises  the  ballast  hilL 

Wlien  the  cottage  dwelling  had  been  made  snug,  and 
prepared  for  the  young  wife's  reception,  the  marriage  took 
place.  It  was  celebrated  in  Newbum  Church,  on  the  28th  of 
November,  1802. 

George  Stephenson's  signature,  as  it  stands  in  the  books, 
is  that  of  a  person  who  seems  to  have  just  learnt  to 
write.  Yet  it  is  the  signature  of  a  man,  written  slowly 
and  deliberately,  in  strong  roimd  hand.  With  all  his  care, 
however,  he  had  not  been  able  to  avoid  a  blotch,  —  the 
word  "Stephenson"  has  been  brushed  over  before  the  ink 
was  dry. 

After  the  ceremony,  George  and  his  newly  wedded  wife 
proceeded  to  the  house  of  old  Robert  Stephenson  and  his 
wife  Mabel  at  Jolly's  Close.  The  old  man  was  now  becoming 
infirm,  though  he  still  worked  as  an  engine  fireman,  and  con- 
trived with  diflSculty  "  to  keep  his  head  above  water."  When 
the  visit  had  been  paid,  the  bridal  party  prepared  to  set  out 
for  their  new  home  at  Willington  Quay.  They  went  in  a 
homely  old-fashioned  style,  though  one  quit«  usual  in  those 
days,  before  macadamised  roads  had  been  adopted,  or  travel- 
ling by  railway  had  been  so  much  as  dreamt  of.  Two  stout 
farm  horses  were  borrowed  from  Mr.  Bum,  of  the  Red  House 
Farm,  Wolsingham,  where  Anne  Henderson,  the  bride's  sister, 
lived  as  servant.  The  two  horses  were  each  provided  with 
a  saddle  and  a  pillion,  and  George  having  mounted  one, 
his  wife  seated  herself  on  the  pillion  behind  him,  holding 
on  by  her  arms  round  his  waist.  Robert  Gray  and  Anne 
Henderson  in  like  manner  mounted  the  other  horse;  and 
in  this  wise  the  wedding  party  rode  across  the  country, 
passing  through  the  old  streets  of  Newcastle,  and  then  by 
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Wallsend  to  their  home  at  Willington  Quay, — a  long  ride  of 
about  fifteen  miles. 

We  may  here  mention  that  Mr.  Bum,  the  farmer  at  Wol- 
singham,  shortly  after  married  Anne  Henderson ;  and  a  good 
wife  she  proved.  In  those  times  the  farmer  and  his  servant 
did  not  stand  so  far  apart,  in  point  of  social  position,  as  they 
do  now.  Household  servants  were  themselves  generally  the 
daughters  of  small  farmers,  and  there  was  no  great  condescen- 
sion in  the  master  taking  to  wife  one  who  had  proved  herself 
a  clever  and  thrifty  housekeeper.  Paterson,  the  small  farmer 
of  Black  Gallerton,  with  whom  Greorge  Stephenson  had  lodged 
while  working  at  the  Dolly  Pit,  in  like  manner  married  another 
sister,  Betty ;  and  she  too,  like  her  sisters,  proved  a  valuable 
and  worthy  helpmate. 

Greorge  Stephenson's  daily  life  at  Willington  was  that  of  a 
regular,  steady  workman.  By  the  manner,  however,  in  which 
he  continued  to  improve  his  spare  hours  in  the  evening,  he 
was  silently  and  surely  paving  the  way  for  being  something 
more  than  a  mere  workman.  While  other  men  of  his  class 
were  sotting  in  public  houses,  he  set  himself  down  to  study 
the  principles  of  mechanics,  and  to  master  the  laws  by  which 
his  engine  worked.  For  a  workman,  he  was  even  at  that  time 
more  than  ordinarily  speculative — often  taking  up  strange 
theories,  and  trying  to  sift  out  the  truth  that  was  in  them. 
While  sitting  by  the  side  of  his  young  wife  in  his  cottage 
dwelling,  in  the  winter  evenings,  he  was  usually  occupied  in 
making  mechanical  experiments,  or  in  modelling  experimental 
machines.  Amongst  his  various  speculations  while  at  Wil- 
lington, he  occupied  himself  a  good  deal  in  endeavouring  to 
discover  Perpetual  Motion.  Although  he  failed,  as  so  many 
others  had  done  before  him,  the  very  efforts  he  made  tended 
to  whet  his  inventive  faculties,  and  to  call  forth  his  dormant 
powers.  He  actually  went  so  far  as  to  construct  the  model  of 
a  machine  by  which  he  thought  he  would  secure  Perpetual 
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Motion,  It  consif^ted  of  a  wooden  wheel,  the  periphery  of 
which  was  ftimished  with  glass  tnbes  filled  with  quicksilver ; 
as  the  wheel  rotated,  the  quickedlver  poured  itself  down  into 
the  lower  tubes,  and  thus  a  sort  of  self-«cting  motion  was 
kept  up  in  the  apparatus,  which,  however,  did  not  prove 
to  l>e  perpetuaL  Where  he  had  first  obtained  the  idea 
of  this  machine — whether  from  conversation,  or  reading,  or 
his  own  thought^  is  not  now  remembered ;  but  possibly  he 
may  have  heard  of  an  apparatus  of  a  similar  kind  which  is 
dt^scrilH\l  in  the  Historv  of  Inventions.  As  he  had  then  no 
rnwss  to  Ixx^ks,  and  indeed  could  barely  read  with  ease,  it 
is  |^Hv«uble  that  he  may  have  been  told  of  the  inventi<Hi,  and 
t  hen  set  alx^ut  test.ing  it«  value  according  to  his  own  methods. 
Much  of  his  v^jvux*  time  continued  to  be  occupied  by  labour 
mon^  immt\liately  pn^fi table,  regarded  in  a  pecuniary  point 
of  view.  From  mending  slioes  he  proceeded  to  making  them, 
and  he  alsi>  dri>vo  a  gtvv)  trade  in  making  shoe-lasts,  in  which 
ho  was  mhnitttHi  to  Iv  very  ej^pert*  William  Coe,  who  con- 
tinuiHl  to  live  at  Willingtou  in  1850,  informed  thewriterthat 
ho  U^u^ht  a  pair  of  sluvs  fnMu  George  Stephenson  for  7*.  6(/., 
niid  ho  ronu»inlH*riHl  that  thov  wore  a  capital  fit,  and  wore  welL 
Hut  an  ai*t»idout  iHvurn\l  in  his  household  about  this  time, 
whioh  \uu\  tho  oft\vt  of  din*oting  his  industry  into  a  new  and 
wtill  luoro  pn>tit4ible  ohiuinel.  The  cottage  chimney  took 
tiro  ouo  (lay  in  his  ak^^Muv ;  the  alanned  neighbours  rushing 
in,  throw  luiokot-s  full  of  water  upi>u  the  fire;  some  in  their 
xcMil  mounttHl  on  the  ridgt^  of  the  house  and  poured  volumes 
ol'  watc^r  down  tho  ohimnoy.  The  fire  was  soon  put  out,  but 
tho  houst^  was  thoroughly  si^akoil.  Wlien  George  came  home 
ho  found  tho  water  running  out  of  the  dtn^r,  everything  in  dis- 
i»rdor,  luul  luH  now  furniture  covereil  with  soot.  The  eight- 
ilay  oliH'k,  whioh  hung  against  the  wall — one  of  the  most 
hi^(hly  prixtnl  artiolos  in  tho  houst^ — was  grievously  injureilby 
tho  HtiNun  with  whioh  the  nxun  hail  been  fiUeil.     Its  wheels 
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were  so  clogged  by  the  dust  and  soot,  that  it  was  brought  to 
a  complete  stand-stilL  George  was  always  ready  to  turn  his 
hand  to  anything,  and  his  ingenuity,  never  at  fiEiult,  imme- 
diately set  to  work  for  the  repair  of  the  unfortimate  clock.  He 
was  advised  to  send  it  to  the  clockmaker,  but  that  would  have 
cost  money ;  and  he  declared  that  he  would  repair  it  himself 
— at  least  he  would  try.  The  clock  was  accordingly  taken  to 
pieces  and  cleaned ;  the  tools  which  he  had  been  accumulating 
by  him  for  the  purpose  of  constructing  the  Perpetual  Motion 
machine,  enabled  him  to  do  this ;  and  he  succeeded  so  well 
that  shortly  after  the  neighbours  sent  him  their  clocks  to  clean, 
and  he  soon  became  one  of  the  most  £Eunous  dock-doctors  in 
the  neighbourhood. 

It  was  while  living  at  Willington  Quay  that  George  Stephen- 
son^s  only  son  Bobert  was  bom,  16th  of  December,  1803.  The 
child  was  from  his  earliest  years  familiarised  with  the  steady 
industry  of  his  parents ;  for  there  were  few  if  any  idle  moments 
spent  in  that  cottage.  When  his  father  was  not  busy  in 
making  or  mending  shoes,  cutting  out  shoe-lasts,  or  cleaning 
clocks,  he  was  occupied  with  some  drawing  or  model,  in  con- 
structing which  he  sought  to  improve  himself.  The  child  was 
from  the  first,  as  may  well  be  imagined,  a  great  favourite  with 
his  father,  whose  evening  hours  were  made  happier  by  his 
presence.  George  Stephenson's  strong  "philoprogenitiveness," 
as  phrenologists  call  it,  had  in  his  boyhood  expended  itself 
on  birds,  and  dogs,  and  rabbits,  and  even  on  the  i>oor  old  gin- 
horses  which  he  had  driven  at  the  Callerton  pit;  and  now  he 
foimd  in  his  child  a  more  genial  object  on  which  to  expend 
the  warmth  of  his  affection. 

The  christening  of  the  child  took  place  in  the  school- 
house  at  Wallsend,  the  old  parish  church  being  at  the 
time  in  so  dilapidated  a  condition  from  the  "creeping"*  of 

*  The  congregation  in  a  chnrch  near  Newcastle  were  one  Sunday  morning 
plcntifnlly  powdered  with  chips  from  the  white  ceiling  of  the  church,  which  had 
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the  ground  underneath,  consequent  upon  the  excavation  of 
the  coal,  that  it  was  considered  dangerous  to  enter  it.  On 
this  occasion,  Bobert  Grray  and  Anne  Henderson,  who  had 
officiated  Bs  bridesman  and  bridesmaid  at  the  wedding,  came 
over  again  to  Willington,  and  stood  as  godfather  and  god- 
mother to  little  Robert,  as  the  child  was  named,  after  his 
grandfather. 

After  working  for  about  three  years  as  a  brakesman  at  the 
Willington  machine,  George  Stephenson  was  induced  to  leave 
his  situation  there  for  a  similar  one  at  the  West  Moor  Colliery, 
Killingworth.  It  was  while  residing  at  Klllingworth  that  his 
remarkable  practical  qualities  as  a  workman  were  first  recog- 
nised by  his  employers,  and  that  he  slowly  but  surely  acquired 
that  reputation  as  an  Engineer  and  an  Inventor  by  which  he 
afterwards  became  so  extensively  known  and  honoured.  The 
principal  interest  of  his  biography,  therefore,  necessarily  b^ins 
from  the  period  of  his  residence  in  that  place. 


been  crept  under^  being  above  an  old  mine.  "It's  only  the  pit  a-creeptng," 
said  the  parish  clerk,  by  way  of  encooragement  to  the  people  to  remain.  Bat 
it  wonid  not  do ;  for  there  was  a  snddcn  creep  out  of  the  congregation.  The 
clerk  went  at  last,  with  a  powdered  head,  crying  ont,  **  It's  only  a  creep.*— 
Our  Coal  Fields  and  our  Coal  PiU. 
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BBAKSSHAH  AT  WEST  MOOB,  KUXDrOWOSTS. 

Ths  village  of  Eillingworih  lies  about  seven  miles  north  of 
Newcastle,  and  is  one  of  the  best  known  odlieries  in  that 
neighbourhood.  The  workings  of  the  coal  are  of  vast  extent, 
giving  employment  to  a  lai^  number  of  workpeople.  The 
colliery  stands  high,  and  commands  an  ext^ouBive  view  of  the 
adjacent  country :  it  overlooks  the  valley  of  the  Tyne  on  the 
south,  and  the  pinnacles  of  the  Newcastle  q>ires  mi|y  be  dis- 
cerned in  the  distance,  when  not  obscured  by  the  clouds  of 
smoke  which  rise  up  from  that  vast  hive  of  manufiicturing 
industry. 

To  this  place  George  Stephenson  first  came  asabrakesman 
in  the  year  1804.  He  had  not  been  long  there,  however, 
before  he  received  an  invitation  from  the  owners  of  a  colliery 
near  Montrose  in  Scotland,  to  proceed  thither  and  superin- 
tend the  working  of  one  of  Bolton  and  Watf  s  engines.  He 
accepted  the  offer,  and  made  arrangements  to  leave  Killing- 
worth  for  a  time. 

Not  long  before  his  temporary  removal,  he  sustained  a 
heavy  loss  in  the  death  of  his  wife,  for  whom  he  entertained 
the  tenderest  affection.  He  long  lamented  his  bereavement^ 
and  continued  tenderly  to  cherish  her  memory.  Having  left 
his  boy  in  charge  of  a  worthy  neighbour,  he  set  out  upon  his 
long  journey  to  Scotland  on  foot»  with  his  kit  upon  his  back. 
While  in  Scotland  he  was  paid  good  wages,  and  contrived  to 
save  2SL9  which  he  brought  back  to  Killingworth  with  him. 
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after  an  absence  of  aboat  a  vear.     His  firiend  Coe  states  that 

m 

while  in  the  North,  George  Stephenson  had  tried  to  make 
some  alterations  in  the  engine  which  he  worked,  but  without 
success,  and  that  this  led  to  a  disagreemeit  between  him  and 
the  colliery  owners     Longing  to  get  back  to  his  own  kindred 
— his  heart  yearning  for  the  son  whom  he  had  lefi  behind, 
Stephenson  took  leave  of  his  Montrose  employers,  and  trudgeti 
back  to  Killingworth  on  foot  as  he  had  gone.     He  related  to 
his  friend  on  his  return,  that  when  on  the  borders  of  Northum- 
berland, late  one  evening,  footsore  and  wearied  with  his  long 
days  journey,  he  knocked  at  a  small  farmer's  cottage  door, 
and  requested  shelter   for  the  night.      It  was  refused,  and 
then  he  entreated  that,  being  sore  tired  and  unable  to  proceed 
any  further,  they  would  permit  him  to  lie  down  in  the  out- 
house, for  that  a  little  clean  straw  woidd  serve  him.     The 
farmer's  wife  appeared  at  the  door,  looked  at  the  travelltf, 
then  retiring  ¥rith  her  husband,  the  two  confabulated  a  little 
apart,  and  finally  they  invited  Stephenson  into  the  cottage. 
Alwavs  full  of  conversation  and  anecdote,  he  soon  made  him- 
self  at  home  in  the  farmers  family,  and  spent  with  them  a 
few  pleasant  hours.     He  was  hospitably  entertained  for  the 
night,  and  when  he  left  the  cottage  in  the  morning,  he  pressed 
them  to  make  some  charge  for  his  lodging,  but  they  would 
not  hear  of  such  a  thing.     They  asked  him  to  remember  them 
kindly,  and  if  he  ever  came  that  way,  to  be  sure  and  call 
again.      3Iany  years  after,  when  Stephenson  had  become  a 
thri\ing  man,  he  did  not  forget  the  humble  couple  who  had 
thus  succoured  and  entertained  him  on  his  way ;  he  sought 
their  cottage  again,  when  age  had  silvered  their  hair ;  and  when 
he  left  the  aged  couple,  on  that  occasion,  they  may  have  been 
reiniiide<l  of  the  old  saying  that  we  may  sometimes  **  entertain 
angels  imawares.^ 

Reaching  home,    Stephenson  foimd  that  his   Setther  had 
met  with  a  serious  accident  at  the  Blucher  Pit>  which  bad 
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reduced  Iiim  to  great  distress  and  poverty.  While  engaged 
in  the  inside  of  an  engine,  making  some  repairs,  a  fellow* 
workman  accidentally  let  in  the  steam  upon  him.  The 
blast  struck  him  full  in  the  bee — ^he  was  terribly  scorched, 
and  his  eyesight  was  irretrievably  lost.  The  helpless  and 
infirm  man  had  struggled  for  a  time  with  poverty;  his  sons  who 
were  at  home,  poor  as  himself,  were  little  able  to  help  him, 
while  George  was  at  a  distance  in  Scotland.  On  his  return, 
however,  with  his  savings  in  his  pocket,  his  first  step  was  to 
pay  off  his  fisher's  debts,  amounting  to  about  15L;  soon  after- 
wards he  removed  the  aged  pair  from  Jolly's  Close  to  a  com- 
fortable cottage  adjoining  the  tram  road  near  the  West  Moor 
at  Killingworth,  where  the  old  man  lived  for  many  years,  sup- 
ported entirely  by  his  son.  He  was  quite  blind,  but  cheerful 
to  the  last.  One  of  his  greatest  pleasures,  towards  the  close 
of  hisjife,  was  to  receive  a  visit  from  his  grandson  Robert, 
who  would  ride  straight  into  the  cottage  mounted  on  his 
^  cuddy,**  and  call  upon  his  grandfather  to  admire  the  points 
of  the  animal.  He  would  then  dilate  upon  the  ears,  fetlocks, 
and  quarters  of  the  donkey,  and  generally  conclude  by  pro- 
nouncing him  to  be  a  ^  real  blood." 

Stephenson  was  again  taken  on  as  a  brakesman  at  the 
West  Moor  Pit.  He  does  not  seem  to  have  been  very  hope- 
ful as  to  his  prospects  in  life  about  the  time  (1807-8).  Indeed 
the  condition  of  the  working  class  generally  was  then  very 
discouraging.  England  was  engaged  in  a  great  war,  which 
pressed  heavily  upon  the  industry,  and  severely  tried  the 
resources  of  the  country.  Heavy  taxes  were  imposed  upon 
all  the  articles  of  consumption  that  would  bear  them.  Incomes 
of  SOL  a  year  and  upwards  were  taxed  10  per  cent.  There 
was  a  constant  demand  for  men  to  fill  the  army,  navy,  and 
militia.  Never  before  had  England  heard  such  drumming 
and  fifing  for  recruits.  In  1805,  the  gross  forces  of  the 
United  Kingdom  amounted  to  nearly  700,000  men,  and  early  in 
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1 808  Lord  Castlereagfa  carried  a  measure  for  the  establishment 
of  a  local  militia  of  200,000  men.  These  measures  produced 
great  and  general  distress  amongst  the  labouring  classes.  There 
were  serious  riots  in  Mandiester,  Newcastle,  and  elsewhere, 
through  scarcity  of  work  and  lowness  of  wages.  Every  seventh 
person  in  England  was  a  pauper,  maintained  out  of  the  poor- 
rates,— there  being,  in  1807,  1,234,000  paupers  to  7,636,000 
pergions  who  were  not  paupers.  Those  labourers  who  succeeded 
in  finding  employment  were  regulariy  mulcted  of  a  large 
portion  of  their  earnings  to  maintidfi  the  unemployed,  and  at 
the  same  time  to  carrv  on  the  terrible  war  in  which  Britain 
contended  single-handed  against  Napoleon,  then  everywhere 
victorious.  The  working  people  were  also  liable  to  be  pressed 
for  the  navy,  or  drawn  for  the  militia ;  and  though  men  could 
not  fail  to  be  discontented  under  such  circumstances,  they 
scarcely  dared,  in  those  perilous  times,  even  to  mutter  their 
discontent  to  their  neighbours. 

George  Stephenson  was  one  of  those  drawn  at  that  time 
for  the  militia.  He  must  therefore  either  quit  his  work  and 
go  a-suldiering,  or  find  a  sul^tute.  He  adopted  the  latter 
course,  and  paid  a  considerable  sum  of  money  to  a  militia- 
man  to  serve  in  his  stead.  Thus  nearlv  the  whole  of  his  hard- 
won  earnings  were  swept  away  at  a  stroke.  He  was  almost 
in  despair,  and  contemplated  the  idea  of  leaving  the  country, 
and  emigrating  to  the  United  States.  A  voyage  thither  was 
then  a  more  formidable  thing  for  a  working  man  to  accomplish 
than  a  voyage  to  Australia  is  now.  But  he  seriously  enter- 
tained the  project,  and  had  all  but  made  up  his  mind.  His 
sister  Ann  with  her  husband  emigrated  about  that  time,  but 
George  could  not  raise  the  requisite  money,  and  they  departed 
without  him.  After  all,  it  went  s«>re  against  his  heart  to  leave 
his  home  and  his  kindred — the  scenes  of  his  vouth  and  the 
friends  of  his  boyhtKnl :  but  he  struggled  long  with  the  idea, 
brooding  over  it  in  sorrow.     Speaking  afterwards  to  a  friend 
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of  his  thcN^tB  at  the  time,  he  sid — ^^Toa 
ftommvhcwiae«ttheWeitMoortoKiffingm<uidL  I 
when  I  went  tlong  that  naid  I  wept  bhterir,  fcr  I 
where  my  lot  wooU  he  cmsL*  But  ProiideBoe  hrad 
greater  thii^  in  store  fcr  Geai^  Stephenson  than  the  kt  of 
a  settler  in  the  wiUs  of  AmericiL  It  was  w^  diat  hk 
povertj  pterented  him  firam  praaecnting  ftirdier  the  idea  of 
emigration,  and  roofed  him  to  the  place  where  heafterannk 
worked  out  his  great  career  so  manfolhr  and  TMtorioashr. 

Many  years  after,  when  addressii^  a  jpcieti  of  yonng  men 
at  Belper,  in  Derbydiire,  on  the  neocaoty  of  Persereranee. — 
his  &YOiiiite  text, — he  said,  ''Well  do  I  nanaemher  the  hogin- 
ning  of  my  career  as  an  engineer,  and  the  great  peneraanoe 
that  was  reqoired  finr  me  to  get  on»  Not  haiing  semed  an 
apjNnenticeship,  I  had  made  up  my  mind  to  go  to  Ankerica, 
eonsiderii^  diat  no  one  in  England  woold  trust  me  to  act  as 
engineer.  Howeror,  I  was  trosied  in  some  small  mattery 
and  succeeded  in  giving  satis&ction.  Greater  tnists  were 
reposed  in  me,  in  which  I  abo  succeeded.  Soon  after,  I 
commenced  malring  the  locomotive  ei^ine;  and  the  resnhs  ai 
my  posevaance  you  have  this  day  witnessed.*  * 

In  1^08,  St^>henson,  with  two  other  hiakesmen,  named 
Robert  Wedderbom  and  Geoige  Dods,  took  a  small  contract 
under  the  coUi^y  lessees^  for  farakeii^  the  ei^ines  at  the 
West  Moor  Pit.  Hie  brakesmen  found  the  oil  and  taUow; 
they  divided  the  work  am<»igst  them,  and  were  paid  so  mudi 
per  score  for  their  labour.  lli»e  being  two  engines  working 
night  and  day,  two  of  the  three  men  were  always  at  work ; 
the  average  earnings  of  each  amounting  to  from  18s.  to  20ts.  a 
week.  But  Stephenson  resorted  to  Us  usual  mode  of  ekong 
out  his  earnings.    His  son  Bobert  would  soon  be  of  an  age 

*  Speech  to  Mecfainics'  InaCitiite  al  Bdper,  Jnlj  6th,  1841,  dbe  memhen  of 
the  Chesterfield  Infltitiite  hsTing  timrdled  thither  bj  nihrmj  tnin  orer  the 
line  ooDstmcted  hj  Mr.  Stephenaon. 


to  he  aeat  to  sAxiz  wmti  the  £afaer.  being  bat  too  con* 
noQs^  frrm  Lit  9va  apen^Bge.  cf  the  duHhvitaiges  arisiiig 
from  the  vmt  ct  mstrocSMi.  iettnniiked  tfaftt  bis  boy  should 
at  Idet  icLciie  the  elememiz  otf"  m  good  edmtioD.  Stmted  as 
he  ^raf  far  iiieaifef  at  the  tzme.  iiMnitainhie  bis  parents,  and 
itmgglin^  vhh  di&chies^  this  earij  leschnkn  to  afford  his 
son  proper  cchnre,  mT2St  be  regaried  as  a  noble  feature  in 
his  chancter,  and  imkingh'  iEnfCratrre  of  his  thooghtfiilness 
and  00DscMnt20tigies&  Mur  jears  after,  qiralring  of  the 
rescdntioD  which  he  thus  earlr  ibrmed,  be  sud,  ''In  the 
earlier  period  of  m j  careo-y  when  Bohert  was  a  little  boy,  I 
saw  bow  deficient  I  was  in  education,  and  I  made  op  my 
mind  that  he  dhoold  not  labofxr  under  the  same  defect,  bat 
that  I  would  pot  him  to  a  gocd  sdkool,  and  gire  him  a  liberal 
training.  I  was,  howerer.  a  poor  man:  and  how  do  you 
think  I  managed?  I  betook  myself  to  mending  my  neigh* 
boors*  clocks  and  watdies  at  nights^  after  my  daily  labour 
was  done,  and  thus  I  procored  the  means  of  educating  my 
son.  * 

Besides  mending  clocks  and  watches  at  this  time,  he  also 
continued  to  make  and  mend  shoes,  and  to  manu£M;ture  shoe- 
lasts  for  the  shoemakers  of  the  n^ghbourhood.  He  even  cut 
out  the  pitmens'  clothes  for  their  wives  to  make  up ;  and  it 
is  said  that  to  this  day  there  are  clothes  worn  at  Killingworth 
which  have  been  made  after  "  Geordv  Steevie's  cut." 

m 

Perhaps  the  secret  of  every  man's  best  success  in  life,  is  the 
readiness  with  whidi  he  takes  advantage  of  opportunities. 
George  Stephenson  was  an  ^ninent  illustration  ot  this  readi« 
ness  in  turning  all  his  time  to  profit,  and  everything  that  he 
knew  to  useful  account.  Every  spare  minute  was  laid  imder 
contribution,  either  for  the  piupose  of  adding  to  his  earnings 

•  Speech  at  Newcastle,  on  the  18th  June,  1844,  on  the  oecaaioo  of  celebrating 
the  opening  of  the  NewcatUe  and  Darlington  RaUwaj. 


40  LIFE  OF  GEORGE  STEPHE1IS05*  [chap,  ru 

He  alsO;  about  the  same  time,  attempted  to  e£fect  an 
improvement  in  the  winding-engine  which  he  worked,  by 
placing  a  valve  between  the  air-pump  and  condenser.  This 
expedient,  although  it  led  to  no  practical  results,  showed  that 
his  mind  was  actively  at  work  in  mechanical  adaptations.  It 
continued  to  be  his  regular  habit,  on  Saturdays,  to  take  the 
engine  to  pieces,  for  the  purpose,  at  the  same  time,  of  familiar- 
ising himself  with  its  action,  and  of  placing  it  in  a  state  of 
thorough  working  order.  And  by  thus  diligently  mastering 
the  details  of  the  engine,  he  was  enabled,  as  opportunity 
occurred,  to  turn  to  practical  account  the  knowledge  thus 
patiently  acquired. 

Such  an  opportunity  was  not  long  in  presenting  itself.  In 
the  year  1810,  a  pit  was  simk  by  the  "Grrand  Allies'*  (the 
lessees  of  the  pits)  at  the  village  of  Killingworth,  now  known 
as  the  Killingworth  High  Pit.  An  atmospheric  orNewcomen 
engine,  originally  made  by  Smeaton,  was  fixed  there  for  the 
purpose  of  pimiping  out  the  water  from  the  shaft;  but  some- 
how or  other  the  engine  fcdled  to  clear  the  pit  of  water.  As 
one  of  the  workmen  has  since  described  the  circumstance — 
**  She  couldn't  keep  her  jack-head  in  water :  all  the  enginemen 
in  the  neighbourhood  were  tried,  as  well  as  Crowther  of  the 
Ousebum,  but  they  were  clean  bet." 

Good  working  engineers  were  then  rarely  to  be  met  with ; 
and  many  even  of  those  who  were  most  in  repute,  worked 
very  much  in  the  dark,  without  any  knowledge  of  the  prin- 
ciples of  mechanics.  The  tools  used  in  the  construction 
of  engines  were  of  the  rudest  description,  the  fabrication  of 
the  parts  being,  for  the  most  part,  done  by  hand.  A  few  ill- 
constructed  lathes,  with  a  few  drills  and  boring-machines  of 
rude  construction,  constituted  the  principal  tools.  The 
mechanics  were  also  very  clumsy,  and  for  the  most  part  ill- 
trained.  Indeed,  there  were  only  three  or  four  establishments 
at  that  time  in  the  kingdom  that  could  turn  out  a  respectable 
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steam-engine.  It  is  not  therefore  surprising  that  this  engine 
should  have  proved  a  failure,  and  that  neither  the  master 
engineer  nor  any  of  the  workmen  in  that  neighbourhood 
could  set  her  to  rights. 

The  engine  went  on  fruitlessly  pumping  for  nearly  twelve 
months,  and  b^un  to  be  looked  on  as  a  total  failure.  Ste- 
phenson had  gone  to  look  at  it  when  in  course  of  erection, 
and  then  observed  to  the  over-man  that  he  thought  it  was 
defective;  he  also  gave  it  as  his  opinion  that,  if  there 
were  much  water  in  the  mine,  the  engine  would  never  keep 
it  imder.  Of  course,  as  he  was  only  an  engineman  and 
brakesman,  his  opinion  was  considered  to  be  worth  very  little 
on  such  a  point,  and  no  more  was  thought  about  it.  He 
continued,  however,  to  make  frequent  visits  to  the  engine,  to 
see  "how  sl^e  was  getting  on."  From  the  bank-head  where 
he  worked  his  brake  he  could  see  the  chimney  smoking  at  the 
High  Pit;  and  as  the  workmen  were  passing  to  and  from 
their  work,  he  would  call  out  and  inquire  "  if  they  had  gotten 
to  the  bottom  yet  ?  "  And  the  reply  was  always  to  the  same 
effect, — the  pumping  made  no  progress,  and  the  workmen 
were  still  "  drowned  out." 

One  Saturday  afternoon  he  went  over  to  the  High  Pit  to 
examine  the  engine  more  carefully  than  he  had  yet  done. 
He  had  been  turning  the  subject  over  in  his  mind;  and 
after  a  long  examination,  he  seemed  to  satisfy  himself  as  to 
the  cause  of  the  fisdlure.  Kit  Heppel,  who  was  a  sinker  at 
the  pit,  said  to  him :  "  Weel,  George,  what  do  you  mak'  o' 
her  ?  Do  you  think  you  could  do  anything  to  improve  her  ?  " 
«« Man,"  said  George  in  reply,  "  I  could  alter  her  and  make 
her  draw :  in  a  week's  time  from  this  I  could  send  you  to 
the  bottom." 

Forthwith  Heppel  reported  this  conversation  to  Balph 
Dods,  the  head  viewer ;  and  Dods,  being  now  quite  in  despair, 
and  hopeless  of  succeeding  with  the  engine,  determined  to 
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give  George's  skill  a  trial.  George  had  already  acquired  the 
character  of  a  very  clever  and  ingenious  workman;  and  at 
the  worst  he  could  only  fail,  as  the  rest  had  done.  In  the 
evening  Mr.  Dods  went  towards  Stephenson's  cottage  in 
search  of  him.  He  met  him  on  the  road,  dressed  in  his 
Sunday's  suit,  about  to  proceed  to  ''the  preachings"  in  the 
Methodist  chapel,  which  he  at  that  time  attended.  *'  Well, 
George,"  said  Mr.  Dods,  accosting  him,  ''  they  tell  me  you 
think  you  can  put  the  engine  at  the  High  Pit  to  rights." 
"Yes,  sir,"  said  Gteorge,  "I  think  I  could."  "If  that's  the 
case,  m  give  you  a  fair  trial,  and  you  must  set  to  work  im- 
mediately.  We  are  clean  drowned  out,  and  cannot  get  a 
step  further.  The  engineers  hereabouts  are  all  bet;  and 
if  you  really  succeed  in  accomplishing  what  they  cannot 
do,  you  may  depend  upon  it  I  will  make  you  a  man  for 
life." 

It  is  said  that  George,  the  same  evening,  borrowed  the 
••  howdie  horse  **  •  and  rode  over  to  Duke's  Hall,  near  Wal- 
bottle,  where  his  old  friend  Hawthorn,  the  engineer  to  the 
Duke  of  Northumberland,  then  resided,  and  consulted  him 
as  to  the  improvements  which  he  proposed  to  make  in  the 
pumping-engine.  And  next  morning,  Sunday  though  it  was  (for 
the  work  must  be  commenceil  forthwith),  Stephenson  entered 
upon  his  labours.  The  only  condition  that  he  made,  before 
setting  to  work,  was  that  he  should  select  his  own  workmen. 
There  was,  as  he  knew,  a  good  deal  of  jealousy  amongst  the 
"regular"  men  that  a  colliery  brakesman  should  pretend  to 
know  more  about  their  engine  than  they  themselves  did,  and 
attempt  to  remedy  defects  which  the  most  skilled  men  of 
their  craft,  including  the  engineer  of  the  colliery,  had  failed 
to  do.      But  George   made  the  condition   a  sine  qud   natu 

*  One  of  the  pit  hones  generalljr  cmplojrcd  in  cases  of  emergencj  in  bring- 
ing the  midwife  to  the  rescue. 
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'^nie  workmen,"  said  he,  ^must  either  be  all  Whigs  or  all 
Torie&*  There  was  no  help  for  it,  so  Dods  ordered  the  old 
hands  to  stand  aside.  Hie  men  grombled,  bat  gave  way; 
and  then  Ckoige  and  his  party  went  in. 

The  engine  was  taken  entirely  to  pieces.  The  injection 
cap,  being  considered  too  small,  was  enlarged  to  nearly  double 
its  former  size,  the  opening  being  increased  to  about  twice 
the  area.  The  cylinder  having  been  found  too  long^  was 
packed  at  the  bottom  with  pieces  of  timber;  these  and  other 
alterations  were  necessarily  performed  in  a  rough  way,  but, 
as  the  result  proved,  on  true  principles.  The  repairs  occupied 
about  four  days,  and  by  the  following  Wednesday  the  engine 
was  carefully  put  together  again  and  set  to  work.  It  was  kept 
pumping  all  Thursday,  and  by  the  Friday  afternoon  the  pit 
was  cleared  of  water,  and  the  workmen  were  **  sent  to  the 
bottom,"  as  Stephenson  had  promised.  Hie  alterations  thus 
effected  in  the  engine  and  in  the  pumping  apparatus  proved 
completely  successful,  and  Stephenson's  skill  as  a  pump-cuier 
became  the  marvel  of  the  neighbourhood. 

Mr.  Dods  was  particularly  gratified  with  the  manner  in 
which  the  job  had  been  done,  and  he  made  Stephenson  a 
present  of  ten  poimds,  which,  though  veiy  inadequate  when 
compared  with  the  importance  of  the  work  performed,  was 
accepted  by  him  with  gratitude.  He  was  proud  of  the  gift 
as  the  first  marked  recognition  of  his  skill  as  a  workman ;  and 
he  used  afterwards  to  say  that  it  was  the  biggest  sum  of 
money  he  had  up  to  that  time  earned  in  one  lump.  Balph 
Dods,  however,  did  more  than  this.  He  appointed  Stephen- 
son engineman  at  the  High  Pit,  at  good  wages,  during  the 
time  the  pit  was  sinking, — the  job  lasting  for  about  a  year ; 
and  he  also  kept  him  in  mind  for  further  advancement. 

Stephenson's  skill  as  an  engine-doctor  soon  became  noised 
abroad,  and  he  was  called  upon  to  prescribe  remedies  for  all 
the  old,  wheezy,  and  ineffective  pumping-machines  in  the 
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st31  vaU  l?^  ifte  pK-m  cc  due  ^asczk^  Wk2e  |Miiia^  to  and 
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m  tke  fifaufx  at  t&e  cccaer  oc  d»e  nMKt  Mftibg  to  Long 
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the  qnannr.  He  aid  "^  he  WHiki  aet  op  for  them  an  engine 
no  bigger  than  m  kaiI-|N<«  that  vwild  dear  them  out  in  a 
week.''  And  he  did  sa.  A  little  engine  viks  speedihr  erected 
hw  him,  and  by  its  means  the  qnarrr  was  pumped  dir  in  the 
eoone  of  a  few  dar&    Thos  his  Kxml  celebritr  tot  80on 
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While  Urns  daily  engaged  in  the  curing  and  woridng  of 
pumping-enginesy  Creoige  Stephenson  continued  diligently  to 
employ  his  evenings  in  self-improvement.  When  not  occupied 
in  cleaning  clocks  and  watches,  he  was  busy  contriving  models 
of  steam-engines  and  pumping-engines,  or  attempting  to 
master  the  mysteries  of  perpetual  motion  (which  he  had  not 
yet  given  up),  or  endeavouring  to  embody  in  a  tangible 
shape  the  mechanical  inventions  which  he  found  described  in 
the  odd  volumes  on  mechanics  which  now  came  in  his  way. 

Many  of  those  evenings  were  spent  in  the  society  of  John 
Wigham,  whose  father  occupied  the  Glebe  hrm  at  Benton, 
dose  at  hand.  John  was  a  good  penman  and  a  good  arith- 
metician, and  Stephenson  frequented  his  society  chiefly  for  the 
purpose  of  inproving  himself  in  these  points.  Under  Andrew 
Robertson,  he  had  never  thoroughly  mastered  the  Bule  of 
Three,  and  it  was  only  when  Wigham  took  him  in  hand  that 
he  made  any  decided  progress  towards  the  higher  branches  of 
arithmetic.  He  generally  took  his  slate  with  him  to  the 
Wighams*  cottage,  when  he  had  his  sums  set,  that  he 
might  work  them  out  while  tending  the  engine  on  the 
following  day.  'MSTien  too  busy  with  other  work  to  be  able 
to  call  upon  Wigham  in  person,  he  sent  the  slate  by  a  fellow- 
workman  to  have  the  former  sums  corrected  and  new  ones 
set.  So  much  patient  perseverance  could  not  but  eventually 
succeed ;  and  by  dint  of  practice  and  study  Stephenson  was 
enabled  successively  to  master  the  various  rules  of  arithmetic. 
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John  Wigfaam  was  of  great  use  to  his  pupil  in  many  ways. 
He  was  a  good  talker,  fond  of  argument,  an  extensive  reader, 
as  country  reading  went  in  those  days,  and  a  very  suggestive 
thinker.  Though  his  store  of  information  might  be  compara- 
tively small  when  measured  with  that  of  more  highly  cultivated 
minds,  much  of  it  was  entirely  new  to  Stephenson,  who  re- 
garded him  as  a  very  clever  and  extraordinary  person.  Young 
as  John  Wigham  was,  he  could  give  much  useful  assistance  to 
Stephenson  at  that  time,  and  his  neighbourly  services  were 
worth  untold  gold  to  the  eager  pupil.  Wigham  taught  him 
to  draw  plans  and  sections,  though  in  this  branch  Stephenson 
proved  so  apt,  that  he  soon  surpassed  his  master.  Wigham  was 
also  a  little  versed  in  Chemistry  and  Natural  Philosophy,  and  a 
volumeof  Ferguson's  Lectures  on  Mechanicswhich  he  possessed 
was  a  great  treasure  to  both  the  students.  One  who  remembers 
their  evening  occupations,  says  he  used  to  wonder  what  they 
meant  by  weighing  the  air  and  the  water  in  their  odd  way. 
They  were  trying  the  specific  gravities  of  objects ;  and  the 
devices  which  they  employed,  the  mechanical  shifts  to  which 
they  were  put,  were  often  of  the  rudest  kind.  In  these 
evening  entertainments,  the  mechanical  contrivances  were 
supplied  by  Stephenson,  whilst  Wigham  found  the  scientific 
rationale.  The  opportunity  thus  afforded  to  the  former  of 
cultivating  his  mind  by  contact  with  one  wiser  than  himself 
proved  of  great  value,  and  in  after  life  Stephenson  gratefully 
remembered  the  assistance  which,  when  a  humble  workman, 
he  had  derived  fix)m  John  Wigham  the  farmer's  son. 

His  leisure  moments  thus  carefully  improved,  it  will  be  in- 
ferred that  Stephenson  was  necessarily  a  sober  man.  Though 
his  notions  were  never  extreme  on  that  point,  he  was  syste- 
matically temperate.  It  appears  that  on  the  invitation  of  his 
master,  Ralph  Dods, — and  an  invitation  from  a  master  to  a 
workman  is  not  easy  to  resist, — he  had,  on  one  or  two  occasions, 
been  induceil  to  join  him  in  a  forenoon  glass  of  ale  in  the 
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public-house  of  the  village.  But  one  day,  about  noon,  when 
Mr.  Dodfl  had  got  him  as  £Gtr  as  the  public-house  door,  on  hia 
invitation  to  "  come  and  take  a  glass  of  o'  yill,"  Stephenson 
made  a  dead  stop,  and  said,  firmly,  '^  No,  sir,  you  must  excuse 
me ;  I  have  made  a  resolutian  to  drink  no  more  at  this  time 
of  day."  And  he  went  back.  He  desired  to  retain  the  character 
of  a  steady  workman ;  and  the  instances  of  men  about  him  who 
had  made  shipwreck  of  their  character  through  intemperance, 
were  then,  as  now,  unhappily,  but  too  frequent.  Perhaps,  too, 
he  was  sober  with  an  eye  to  thrift.  He  still  steadily  kept  in 
mind  the  resolution  which  he  had  formed  to  give  his  son  a 
good  education,  and  Bobert  was  now  of  an  age  to  be  sent  to  a 
better  school  than  that  which  the  neighbouring  village  of  Long 
Benton  provided.  There  he  had  been  some  time  under  the 
charge  of  Butter,  the  parish  clerk,  who  kept  a  road-side  school, 
where  the  instruction  was  of  a  very  limited  kind — scarcely 
extending  beyond  the  child's  primer  and  "  pot-hooks." 
About  the  year  1814,  Bobert  was  accordingly  sent  to  Bruce's 
academy  at  Newcastle,  where  he  commenced  a  course  of 
sound  elementary  instruction. 

By  dint  of  extra  labour  during  his  bye-hoiuTS,  with  this 
object,  Creorge  Stephenson  had  managed  to  save  a  sum  of 
100^  which  he  accumulated  in  guineas^  each  of  which  he 
afterwards  sold  to  Jews  who  went  about  buying  up  gold  coins 
(then  dearer  than  silver)  at  twenty-six  shillings  a  piece ;  and 
he  lent  out  the  proceeds  at  good  interests  He  was  now  there- 
fore a  comparatively  thriving  man.  The  first  guinea  which  he 
had  saved  with  so  much  difficulty  at  Black  Callerton  had 
proved  the  nest-egg  of  future  guineas;  and  the  habits  of 
economy  and  sobriety  which  he  had  so  early  cultivated,  now 
enabled  him  to  secure  a  firmer  foothold  in  the  world,  and 
to  command  the  increased  esteem  and  respect  of  his  fellow- 
workmen  and  employers. 

At  this  time,  and  for  many  years  after,  Stephenson  dwelt 
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in  a  cottage  standing  by  the  side  of  the  road  leading  firom  the 
West  Moor  Pit  to  Killingworth.  The  railway  firom  the  West 
Moor  Pit  crosses  this  road  close  by  the  easternmost  end  of  the 
cottage.  The  dwelling  originally  consisted  of  but  one  apart- 
ment on  the  ground  floor,  with  a  garret  overhead,  to  which 
access  was  obtained  by  means  of  a  stepladder.  But  with  his 
own  hands  Stephenson  built  an  oven,  and  in  course  of  time 
he  added  rooms  to  the  cottage,  until  it  grew  into  a  comfortable 
four-roomed  dwelling,  in  which  he  continued  to  live  as  long 
as  he  resided  at  Killingworth. 

There  was  a  little  garden  attached  to  the  cottage,  in  which, 
while  a  workman,  Stephenson  took  a  pride  in  growing  gigantic 
leeks  and  astounding  cabbages.  There  was  great  competi- 
tion amongst  the  villagers  in  the  growth  of  vegetables,  all  of 
whom  he  excelled,  excepting  one  of  his  neighbours,  whose 
cabbages  sometimes  outshone  his. 

In  the  protection  of  his  garden-crops  from  the  ravages  of 
the  birds,  he  invented  a  strange  sort  of  "flay-craw,"  which 
moved  its  arms  with  the  wind;  and  he  fastened  his  garden 
door  by  means  of  a  piece  of  ingenious  mechanism,  so  that  no 
one  but  himself  could  enter  it.  Indeed,  his  odd  and  eccen- 
tric contrivances  excited  much  marvel  amongst  the  Killing- 
worth  villagers.  Thus,  he  won  the  women's  admiration  by 
connecting  their  cradles  with  the  smoke-jack,  and  making 
them  self-acting!  Then,  he  astonished  the  pitmen  by  at- 
taching an  alarum  to  the  clock  of  the  watchman  whose  duty 
it  was  to  call  them  betimes  in  the  morning.  The  cottage  of 
Stephenson  was  a  sort  of  curiosity  shop  of  models,  engines, 
self-acting  planes,  and  perpetual  motion  machines, — which 
last  contrivance,  however,  baffled  him  as  effectually  as  it  had 
done  hundreds  of  prece<ling  inventors.  He  also  contrived 
a  wonderful  lamp  which  burned  under  water,  with  which  he 
afterwards  was  wont  to  amuse  the  Brandling  family  at 
Gosforth, — going  into  the  fish-pond  at  night,  lamp  in  hand. 
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attnctiiig  and  mfa'hfng  the  fidi,  whidi  rushed  wildly  tomaxls 
the  sulMMiiieoiu  flame. 

Dr.  Bmoe*  tdla  of  a  ocnnpetition  whidi  Stephenson  had 
with  the  joiner  at  Killingworth,  as  to  whidi  of  them  could 
make  the  best  dioeJast;  and  when  he  had  done  his  work, 
dther  for  the  hmnoor  of  the  thing,  or  to  secure  fidr  play  from 
the  aj^Minted  jndge^  he  took  it  to  the  Morrisons  in  New- 
castle;, and  got  them  to  pot  thdr  stamp  npon  it.  So  that  it 
is  poflsiUe  the  Kllingworth  himkesman,  afterwards  the  in- 
ventor of  the  safety-lamp  and  the  originator  of  the  railway 
system,  and  John  Morrison,  the  last-maker,  afterwards  the 
translator  of  the  Scriptores  into  the  Chinese  language,  may 
have  confixmted  each  other  in  solenm  contemplation  over  the 
sucoesBfiil  last,  which  won  the  yenlict  coveted  by  its  maker. 

In  elastic  muscular  vigour,  George  Stephenson  was  now  in 
his  prime,  and  he  still  continued  to  be  zealous  in  measuring 
his  steength  and  agility  with  his  fellow-workmen.  The  com- 
petitive element  in  Us  nature  was  strong ;  and  his  success  was 
remarkable  in  these  feats  of  rivalry.  Few,  if  any,  could  lift 
such  weights,  or  throw  the  hammer  and  putt  the  stone  so  bur, 
or  cover  so  great  a  space  at  a  standing  or  running  leap.  One 
day,  between  the  engine  hour  and  the  rope-rolling  hour, 
Kit  Heppel  challenged  him  to  leap  frx)m  one  high  wall  to 
another,  with  a  deep  gap  between  them.  To  Heppel's  sur- 
prise and  dismay,  Creorge  took  the  standing  leap,  and  cleared 
the  eleven  feet  at  a  boimd.  Had  his  eye  been  less  accurate, 
or  his  limbs  less  agile  and  sure,  the  feat  must  have  cost  him 
his  life. 

But  so  full  of  redundant  muscular  vigour  was  he,  that 
leaping,  putting,  and  throwing  the  hammer  were  not  enough 
for  him.     He  was  also  ambitious  of  riding  on  horseback,  and 

*  In  a  lecture  ddhrered  hy  him  before  the  litermry  and  FhQoaophical  Societj 
of  KewcMtle, «  On  Load  Memorieb  of  Geoige  StefatenMn,**  in  Jnrawy,  1 85 
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as  he  had  not  yet  been  promoted  to  the  honour  of  keeping  a 
riding  horse  of  his  own  (which,  however,  he  was  shortly  after- 
wards), he  sometimes  contrived  to  ride  for  "  the  howdie," 
when  the  services  of  that  official  were  required  in  the  village. 
He  would  volunteer  his  services  on  such  occasions,  when  the 
fleetest  of  the  gin-horses  was  usually  put  in  requisition. 
Sometimes,  also,  he  borrowed  the  animal  for  a  pleasure  ride. 
On  one  of  these  latter  occasions,  he  brought  the  horse  back 
reeking;  on  which  Tommy  Mitcheson,  the  bank-horsekeeper, 
a  rough-spoken  fellow,  exclaimed  to  him : — **  Set  such  fellows 
as  you  on  horseback,  and  youll  soon  ride  to  the  Deil."  But 
Tommy  Mitcheson  lived  to  tell  the  joke,  and  to  confess  that, 
after  all,  there  had  been  a  better  issue  to  Creorge*s  horseman- 
ship than  that  which  he  thus  hastily  predicted. 

Old  Cree,  the  engine-wright  at  Killingworth,  having  been 
killed  by  an  accident,  George  Stephenson  was,  in  1812, 
appointed  engine-wright  of  the  colliery  at  the  salary  of 
100/.  a  year.  He  was  also  allowed  the  use  of  a  galloway  to 
ride  upon  in  his  visits  of  inspection  to  the  collieries  leased 
by  the  "  Grand  Allies"  in  that  neighbourhood.  The  *^Grand 
Allies"  were  a  company  of  gentlemen,  consisting  of  Sir 
Tliomas  Liddell  (afterwards  Lord  Ravensworth),  the  Earl  of 
Strathmore,  and  Mr.  Stuart  Wortley  (afterwards  Lord 
Whamcliffe),  the  lessees  of  the  Killingworth  collieries. 
Having  been  informed  of  the  merits  of  Stephenson,  of  his 
indefatigable  industry,  and  the  skill  which  he  had  displayed 
in  the  repairs  of  the  pumping-engines,  they  readily  accedeil  to 
Mr.  Dod's  recommendation  that  he  should  be  appointed  the 
colliery  engineer;  and,  as  we  shall  see,  they  continued  to 
honour  him  by  distinguished  marks  of  their  approval. 

He  was  now  in  a  measure  relieved  from  the  daily  routine 
of  manual  lal)our,  and  advanced  to  the  grade  of  a  higher  class 
workman.  He  was  no  less  a  worker,  but  only  in  a  different 
way.     It  might  be  inferretl  that  he  liad  now  the  command  of 
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greater  leisure ;  but  his  leisure  hours  were  more  than  ever 
given  to  work,  either  necessary  or  self-imposed. 

When  the  High  Pit  had  been  sunk,  and  the  coal  was  ready 
for  working,  Stephenson  erected  his  first  winding-engine  to 
draw  the  coals  out  of  the  pit,  which  proved  quite  sucoessfuL 
Amongst  other  works  of  this  time,  he  projected  and  laid  down 
a  self-acting  incline  along  the  declivity  which  fell  towards  the 
coal-loading  place  near  Willington,  where  he  had  formerly 
officiated  as  brakesman ;  and  he  so  arranged  it,  that  the  full 
waggons  descending  drew  the  empty  waggons  up  the  incline. 
This  was  one  of  the  first  self-custing  inclines  laid  down  in  that 
district. 

Afterwards  in  describing  his  occupations  at  this  period  of 
his  life,  before  a  Committee  of  the  House  of  Commons*,  he 
said,  **  After  making  some  improvements  in  the  steam-engines 
above  groimd,  I  was  then  requested  by  the  manager  of  the 
colliery  to  go  underground  along  with  the  manager  to  see  if 
any  improvements  could  be  made  in  the  mines,  by  employing 
machinery  as  a  substitute  for  manual  labour  and  horse-power 
in  bringing  the  coals  out  of  the  deep  workings  of  the  mine. 
On  my  first  going  down  the  Killingworth  Pit  there  was  a 
steam-engine  underground  for  the  purpose  of  drawing  water 
from  a  pit  that  was  sunk  at  some  distance  from  the  first  shaft. 
The  Killingworth  coal-field  is  considerably  dislocated.  After 
the  colliery  was  opened,  at  a  very  short  distance  from  the  shaft, 
they  met  with  one  of  those  dislocations,  or  dykes  as  they  are 
called.  The  coal  was  thrown  down  about  forty  yards.  Con- 
fdderable  time  was  spent  in  sinking  another  pit  to  this  depth. 
And  on  my  going  down  to  examine  the  work,  I  projKJsed 
making  the  engine  (which  had  been  erected  some  time  pre- 
viously) to  draw  the  coals  up  an  inclined  plane  which  descended 
immediately  firom  the  place  where  it  was  fixed.     A  consider- 

•  Evidence  giycn  before  the  Select  Committee  on  Accidents  in  Mincfl,  1835. 
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able  change  was  accordingly  made  in  the  mode  of  working  the 
colliery,  not  only  in  applying  the  machinery,  but  employing 
putters  instead  of  horses  in  bringing  the  coals  from  the  hewers ; 
and  by  those  changes  the  number  of  horses  in  the  pit  was 
reduced  from  about  100  to  15  or  1&  During  the  time  I  was 
engaged  in  making  these  important  alterations,  I  went  round 
the  workings  in  the  pit  with  the  viewer,  almost  every  time  that 
he  went  into  the  mine, — not  only  at  Eillingworth,  but  at 
Mountmoor,  Derwentcrook,  Southmoor,  all  of  which  collieries 
belonged  to  Lord  Bavensworth  and  his  partners;  and  the  whole 
of  the  machinery  in  all  these  collieries  was  put  under  my 
charge,*' 

Mr.  Stephenson  had  now  many  more  opportunities  for  im- 
proving himself  in  mechanics  than  he  had  hitherto  possessed. 
His  fiEtmiliar  acquaintance  with  the  steam-engine  proved  of 
great  value  to  him.  The  practical  study  which  he  had  given 
to  it  when  a  workman,  and  the  patient  manner  in  which  he 
had  groped  his  way  through  all  the  details  of  the  machine, 
gave  him  the  power  of  a  master  in  dealing  with  it  as  applied 
to  colliery  purposes.  His  shrewd  insight,  together  with  his 
intimate  practical  acquaintance  with  its  powers,  enabled  him 
to  apprehend,  as  if  by  intuition,  its  most  abstruse  and  difficult 
combinations. 

Sir  Thomas  Liddell  was  frequently  about  the  works,  and  he 
encouraged  Stephenson  greatlyin  his  efforts  after  improvement 
The  subject  of  the  locomotive  engine  was  already  closely  oc- 
cupying his  attention ;  although  as  yet  it  was  regarded  very 
much  in  the  light  of  a  curious  and  costly  toy,  of  comparatively 
small  practical  use.  But  Stephenson  from  the  first  detected 
the  value  of  the  machine,  and  formed  an  adequate  conception 
of  the  gigantic  might  which  as  yet  slumbered  within  it ;  and 
he  was  not  slow  in  bending  the  whole  fiacidties  of  his  mind  to 
the  development  of  its  extraordinary  powers. 

Meanwhile,  the  education  of  his  son  Robert  at  the  New- 
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casUe  School  proceeded  apace,  and  the  father  contrived  to 
make  his  progress  instrumental  in  promoting  his  own  improve- 
ment. The  youth  was  entered  a  member  of  the  Newcastle 
Idteraiy  and  Philosophicallnstitutionythe  subscription  to  which 
was  3/.  3s.  a  year.  He  spent  much  of  his  leisure  time  there, 
reading  and  studying ;  and  on  Saturday  afternoons,  when  he 
went  home  to  his  father's  at  Eillingworth,  he  usually  carried 
with  him  a  volume  of  the  Repertory  of  Arts  and  Sciences,  or 
of  the  Edinburgh  Encyclopaedia,  which  furnished  abundant 
subjects  for  interesting  and  instructive  converse  during  the 
evening  hours.  Then  John  Wigham  would  come  over  from  the 
Glebe  &rm  to  join  the  party,  and  enter  into  the  lively  scien- 
tific discussions  which  occurred  on  the  subjects  of  their  mutual 
reading.  But  many  of  the  most  valuable  works  belonging  to 
Newcastle  Library  were  not  permitted  to  be  removed  from  the 
room;  and  these  Bobert  was  instructed  to  read  and  study, 
and  bring  away  with  him  descriptions  and  sketches  for  his 
father's  information.  His  father  also  practised  him  in  the 
reading  of  plans  and  drawings  without  at  all  referring  to  the 
written  descriptions.  He  used  to  observe  to  his  son,  "A  good 
drawing  or  plan  should  always  explain  itself ;  ^  and,  placing 
a  drawing  of  an  engine  or  machine  before  the  youth,  he 
would  say,  **  There,  now,  describe  that  to  me  —  the  arrange- 
ment and  the  action."  Thus  he  taught  him  to  read  a  drawing 
as  easily  as  he  would  read  a  page  of  a  book.  And  this  prac- 
tice soon  gave  to  both  the  greatest  facility  in  apprehending 
the  details  of  even  the  most  difficult  and  complicated  mecha- 
nical drawing. 

The  son,  like  his  father,  was  very  fond  of  reducing  his 
scientific  reading  to  practice.  On  one  occasion,  after  reading 
Franklin's  description  of  the  lightning  experiment,he  expended 
all  his  hoarded  Saturday's  pennies  in  purchasmg  about  half  a 
mile  of  copper  wire  at  a  brazier's  shop  in  Newcastle.  After 
privily  preparing  his  kite,  he  sent  it  up  at  the  cottage  door, 
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fastening  the  wire  to  the  paling,  near  which  his  father's  pony 
waa  standing,  waiting  for  the  master  to  mount.  Bringing  the 
end  of  the  wire  just  over  the  pony's  crupper,  so  smart  an  elec- 
tric shock  was  given  it,  that  the  brute  was  almost  knocked 
down.  At  this  juncture  the  father  issued  from  the  door  with 
riding  whip  in  hand,  and  was  witness  to  the  scientific  trick  just 
played  off  upon  his  galloway.  "  Ah !  you  mischievous  scoun- 
drel ! "  cried  he  to  the  boy,  who  ran  off.  But  he  inwardly 
chuckled  with  pride,  nevertheless,  at  his  son's  successful  ex- 
periments 

The  connexion  of  Bobert  with  the  Philosophical  and 
Literary  Society  of  Newcastle  brought  him  into  communica- 
tion with  the  Rev.  William  Turner,  one  of  the  secretaries  of 
the  institution.  That  gentleman  was  always  ready  to  assist 
the  inquirer  after  knowledge,  and  took  an  early  interest  in 
the  studious  youth  from  Killingworth,  with  whose  father  also 
he  soon  became  acquainted.  Mr.  Turner  cheerfully  and  even 
zealously  helped  them  in  their  joint  inquiries,  and  excited 
while  he  endeavoured  to  satisfy  their  eager  thirst  for  scientific 
information.  Many  years  afterwards,  towards  the  close  of  his 
life,  Mr.  Stephenson  expressed  most  warmly  the  gratitude  and 
esteem  he  felt  towards  his  revered  instructor.  "  Mr.  Turner," 
he  said,  ^^  was  always  ready  to  assist  me  with  books,  with  in- 
struments^ and  with  counsel,  gratuitously  and  cheerfully.  He 
gave  me  the  most  valuable  assistance  and  instruction,  and  to 
my  dying  day  I  can  never  forget  the  obligations  which  I  owe 
to  my  venerable  friend." 

Mr.  Turner's  conduct  towards  Greorge  Stephenson  was  all 
the  more  worthy  of  admiration,  because  at  that  time  the  object 
of  his  friendly  instruction  and  counsel  occupied  but  the 
position  of  a  comparatively  obscure  workman,  of  no  means  or 
influence,  who  had  become  known  to  him  only  through  his 
anxious  desire  for  information  on  scientific  subjects.  He 
could  little  have  dreamt  that  the  object  of  his  almost  feitherly 
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attention  would  achieve  a  reputation  so  diBtinguished  as  that 
to  which  he  afterwards  reached,  and  that  he  would  revo- 
lutionise by  his  inventions  and  improvements  the  internal 
communications  of  the  civilised  world.  The  drcimistance  is 
encouraging  to  those  who,  like  Mr.  Turner,  are  still  daily 
devoting  themselves  with  equal  disinterestedness  to  the  edu- 
cation of  the  working-classes  in  our  schools  and  mechanics' 
institutes.  Though  the  opportunity  of  lending  a  helping 
hand  to  such  men  as  Q-eorge  Stephenson  may  but  rarely 
occur^  yet  the  labours  of  such  teachers  are  never  without 
excellent  results. 
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CHAP.  vin. 

THE  BEaiNNINOS  OF  RAILWAYS  AND  LOCOHOTITES. 

Bailwats,  like  most  other  important  inventionSy  had  very 
humble  begimiings.  The  first  railway,  properly  so  called, 
consisted  of  a  rude  line  of  wooden  or  iron  rails,  laid  down  for 
the  easier  guidance  of  waggons  in  which  coal  was  hauled 
from  the  pit  to  the  shipping  place.  This  germ  of  the  modem 
railroad,  planted  by  some  unknown  hand,  grew  to  maturity 
gradually  and  slowly.  Progiress,  in  this  as  in  almost  all 
branches  of  mechanics,  was  effected  through  the  exertions  of 
many;  one  generation  entering  upon  the  labours  of  that 
which  preceded  it,  and  carrying  onwards  their  improve- 
ments. 

There  is,  doubtless,  a  vast  difference  between  the  old  road 
track,  on  which  pack-horses  carried  the  main  traffic  of  the 
country  down  to  a  comparatively  recent  date,  and  the  modem 
railroad  worked  by  powerful  locomotives;  yet  the  change  was 
effected  by  comparatively  easy  stages.  From  an  early  period 
the  growing  trade  and  commerce  of  the  country  demanded 
constantly  increased  facilities  for  the  transport  of  heavy 
articles.  This  was  especially  necessary  in  the  mining  dis- 
tricts, where  it  is  to  be  observed  that  nearly  all  the  modem 
improvements  in  road-making  have  had  their  origin.*    The 

•  "We  owe,"  laid  Capt  Lawt,  "all  oar  railwajB  to  the  collierief  in  the 
North  I  and  the  diflScoltiei  which  their  indoBtry  oTercame,  tangfat  ob  to  make 
faOwayi,  and  to  make  locomotires  to  work  them."— JSvMibicf  191011  A$  Gom^ 
1845. 
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prime  object  of  all  the  improvements  made  in  the  road  was, 
so  to  diminish  friction  by  increasing  the  smoothness  of  the 
surfEtoe,  that  the  haulage  of  the  coal-waggons  by  horses  should 
be  rendered  as  easy  as  possible.  With  this  object,  wooden 
rails  were  first  laid  down  by  one  Mr.  Beaumont  between  his 
coal-pits,  near  Newcastle,  and  the  staithes  by  the  river  side. 
On  these  a  large  loaded  waggon  could  be  drawn  by  one  horse. 
This  was  as  early  as  the  year  1602.  The  same  mode  of 
transport  was  shortly  after  generally  employed  in  the  prin- 
cipal colliery  districts.  Old  Boger  North  thus  describes  them, 
as  they  were  laid  down  in  the  neighbourhood  of  the  Tyne,  in 
1676:  — 

"Another  remarkable  thing  is  their  way-haves;  for  when 
men  have  pieces  of  ground  between  the  colliery  and  the 
river  they  sell  the  leave  to  lead  coals  over  their  ground,  and 
so  dear  that  the  owner  of  a  rood  of  ground  will  expect  20/. 
per  annum  for  this  leave.  The  manner  of  the  carriage  is,  by 
laying  rails  of  timber  from  the  colliery  down  to  the  river 
exactly  straight  and  parallel,  and  bulky  carts  are  made  with 
four  rowlets  fitting  these  rails,  whereby  the  carriage  is  so  easy 
that  one  horse  will  draw  down  some  four  or  five  chaldron  of 
coals,  and  is  an  immense  benefit  to  the  coal  merchants.''  * 

A  century  later  (in  1770 — 1772)  the  same  roads  were  found 
in  general  use  by  Arthur  Young,  an  intelligent  traveller. 
The  roadway  was  little  improved,  but  the  works  on  which  the 
road  was  formed  were  sometimes  of  a  formidable  character. 
Speaking  of  the  waggon  roads  near  Newcastle,  Mr.  Young 
observes :  — "  The  coal-waggon  roads,  from  the  pits  to  the 
water,  are  great  works,  carried  over  all  sorts  of  inequalities  of 
ground,  so  far  as  the  distance  of  nine  or  ten  miles.  The 
tracks  of  the  wheels  are  marked  with  pieces  of  wood  let  into 
the  road  for  the  wheels  of  the  waggons  to  nm  on,  by  which 

*  Boger  North*!  Life  of  Lord  Keeper  Guildford,  4.  d.  167^ 
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means  one  horse  is  enabled  to  draw,  and  that  with  ease,  fifty 
or  mxty  bushels  of  coals."  • 

An  inteUigent  French  traveller,  named  Saint-Fond,  who 
visited  Newcastle  in  1791,  speaks  in  terms  of  high  admiration 
of  the  coUieiy  waggon-ways,  as  superior  to  everything  of  the 
kind  that  he  had  seen.  He  describes  the  wooden  rails  as 
formed  with  a  rounded  upper  surface,  like  a  projecting 
moulding,  and  the  waggon  wheels  as  being  ^  made  of  cast- 
iron,  and  hollowed  in  the  manner  of  a  metal  puUey,**  that 
they  might  fit  the  rounded  surfiEtce  of  the  rail&  The  economy 
with  which  the  coal  was  thus  hauled  to  the  shipping  places 
was  strongly  urged  upon  his  own  countrymen,  as  an  induce- 
ment to  them  to  adopt  a  dmilar  mode  of  transit,  f 

Similar  waggon  roads  were  laid  down  in  the  cellieiy  dis- 
tricts of  Scotland  at  a  comparatively  early  period.  At  the 
time  of  the  Scotch  rebellion,  in  1745,  a  railway  existed 
between  the  Tranent  coal  pits  and  the  small  harbour  of 
Cockenzie,  in  East  Lothian ;  and  a  portion  of  the  line  had  the 
honour  of  being  selected  as  a  position  for  Greneral  Cope's 
cannon  at  the  battle  of  Prestonpans. 

In  these  rude  wooden  tracks  we  find  the  germ  of  the 
modem  railroad.  Improvements  were  gradually  made  in 
them.  Thus,  at  some  collieries,  thin  plates  of  iron  were  nailed 
upon  their  upper  surface,  for  the  purpose  of  protecting  the 
parts  most  exposed  to  friction.  Cast-iron  rails  were  also 
tried,  the  wooden  rails  having  been  found  liable  to  rot.  The 
first  iron  rails  are  supposed  to  have  been  laid  down  at  White- 
haven as  early  as  1738.  This  cast-iron  road  was  denominateil 
a  "  plate-way,"  from  the  plate-like  form  in  which  the  rails 
were  cast     In  1767,  as  appears  from  the  books  of  the  Coal- 


•  Six  Monthi'  Tonr,  toL  iiu  p.  9. 

t  TraYcli  in  England,  Scotland,  and  the  Hebrides,  translated  firom  the 
French,  toL  i.  p.  U2-6. 
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brookdale  Iron  Works,  in  Shropshire,  five  or  six  tons  of  rails 
were  cast^  as  an  experiment,  on  the  suggestion  of  Mr.  Beynolds, 
one  of  the  partners ;  and  they  were  shortly  after  laid  down  to 
form  a  road.  In  1776,  a  cast-iron  railway,  nailed  to  wooden 
sleepers,  was  laid  down  at  the  Duke  of  Norfolk's  colliery  near 
Sheffield.  The  person  who  designed  and  constructed  this  coal 
line  was  Mr.  John  Gurr,  whose  son  has  erroneously  claimed 
for  him  the  invention  of  the  cast-iron  railway.  He  certainly 
adopted  it  early,  and  thereby  met  the  fate  of  men  before 
their  age ;  for  his  plan  was  opposed  by  the  labouring  people 
of  the  colliery,  who  got  up  a  riot  in  which  they  tore  up  the 
road  and  burnt  the  coal  staith,  whilst  Mr.  Curr  fled  into  a 
neighbouring  wood  for  concealment,  and  lay  there  perdu  for 
three  days  and  nights,  to  escape  the  fury  of  the  populace.* 
In  1789,  Mr.  Wm.  Jessop  constructed  a  railway  at  Lough- 
borough, in  Leicestershire,  and  there  introduced  the  cast-iron 
edge-rail,  with  flanches  cast  upon  the  tire  of  the  waggon 
wheels  to  keep  them  on  the  track,  instead  of  having  the 
margin  or  flanch  cast  upon  the  rail  itself;  and  this  plan  was 
shortly  after  adopted  in  other  places.  In  1800,  Mr.  Benjamin 
Outram,  of  Little  Eton,  in  Derbyshire,  used  stone  props  in- 
stead of  timber  for  supporting  the  ends  and  joinings  of  the 
rails.  As  this  plan  was  pretty  generally  adopted,  the  roads 
became  known  as  "Outram  roads,"  and  subsequently,  for 
brevity's  sake,  "tram-roads."  From  this  time  the  use  of 
tram-roads  rapidly  extended,  until  at  length  they  were  gene- 
rally adopt<ed  in  the  mining  districts. 

The  progress  of  railways  was,  indeed,  such  that  the  canal 
interests  became   somewhat  uneasy  respecting  them.     The 

*  Bailway  Locomotion  and  Steam  Kavigation,  their  principles  and  practice. 
By  John  Curr,  of  New  Sonth  Wales.    London,  Williams  and  Co.,  1847.     The 
author  of  this  book  was  son  of  the  John  Corr  of  Sheffield,  who  laid  down  the 
above  railway,  and  who  also  wrote  a  book,  which  was  printed  in  1797 
entitled  <«  The  Coal  Viewer  and  Engine  Builder's  Practical  Companion.'' 
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Duke  of  Bridgewater,  when  congratulated  by  Lord  Kenyon 
on  the  successful  issue  of  his  scheme,  made  answer,  with  far- 
sighted  shrewdness,  —  *^  Yes,  we  shall  do  well  enough  if  we 
can  keep  clear  of  these  d— d  tram-roads — there's  mischief  in 
them  I  **  It  will  be  observed,  however,  that  the  improvements 
thus  far  effecteil  had  been  confined  almost  entirely  to  the 
road.  Tlie  railway  waggons  still  continued  to  be  drawn  by 
horses.  Tlie  grailual  improvements  made  in  the  rail,  by 
iuipn)ving  the  firmness  and  smoothness  of  the  track  had, 
indeed,  effecteil  considerable  economy  in  horse  power;  but 
that  was  all.  What  was  further  wanted  was,  the  adoption  of 
some  mechanical  agency  applicable  to  the  purpose  of  railway 
traction.  ITnless  some  such  agency  could  be  invented,  it  was 
olmr  that  railway  improvement  had  almost  reached  its  limits. 
InvtMiton*  and  privjectors,  however,  presented  themselves  in 
nuinl>or8,  and  various  schemes  were  proposed.  One  sug- 
(((wttHl  the  adoption  of  sails,  supposing  that  the  waggons 
might  bo  im[H)lleiI  along  the  tram-ways  like  ships  before  the 
wind.  Kut  the  most  favourite  project  was  the  application  of 
Httmni  power  on  the  high-pressure  principle,  for  the  purpose 
of  mil  way  traction. 

Holomon  do  Oaua,  who  was  shut  up  for  his  supposed  mad- 
noHfl  in  tho  BioC'tre  at  Paris,  seems  to  have  been  the  first  to 
conoi^ivo  tho  idea  of  employing  steam  for  moving  carriages 
on  laud  as  well  as  ships  at  sea.  Marion  de  Lorme,  in  a 
lettiT  to  tlio  Marquis  de  Cinq -Mars,  dated  Paris,  February, 
1641,  thus  describes  a  visit  paid  to  this  celebrated  madhouse 
in  tho  ci^mpany  of  the  English  Marquis  of  Worcester:  — 
^'  Wo  wore  cnissing  the  court,  and  I,  more  dead  than  alive 
with  fright,  kept  close  to  my  companion's  side,  when  a  firightful 
face  ap|K'aretl  behind  some  immense  bars,  and  a  hoarse  voice 
exclaimed,  *  I  am  not  mad !  I  am  not  mad !  I  have  made 
a  discovery  that  would  enrich  the  country  that  adopted  it' 
*  What  has  he  discovered  ?'  asked  our  guide.    *  Oh  1'  answered 
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the  keeper,  shrugging  his  shoulders,  ^something  trifling 
enough :  you  would  never  guess  it ;  it  is  the  use  of  the  steam 
of  boiling  water.'  I  began  to  laugh.  ^  This  man/  continued 
the  keeper,  'is  named  Solomon  de  Caus;  he  came  from 
Normandy  four  years  ago,  to  present  to  the  King  a  state- 
ment of  the  wonderful  effects  that  might  be  produced  from 
his  invention.  To  listen  to  him,  you  would  imagine  that 
with  steam  you  could  navigate  ships,  move  carriages;  in 
fact,  there  is  no  end  to  the  miracles  which,  he  insists  upon 
it,  could  be  performed.  The  Cardinal  sent  the  madman 
away  without  listening  to  him.  Solomon  de  Caus,  far  from 
being  discouraged,  followed  the  Cardinal  wherever  he  went 
with  the  most  determined  perseverance,  who,  tired  of  finding 
him  for  ever  in  his  path,  and  annoyed  at  his  folly,  shut 
him  up  in  the  BicStre.  He  has  even  written  a  book  about 
it,  which  I  have  here.*"*  It  appears  that  the  Marquis  of 
Worcester  was  greatly  struck  by  the  appearance  of  De  Caus, 
and  afterwards  studied  his  book,  portions  of  which  he  em- 
bodied in  his  "  Century  of  Inventions."  The  Marquis  is  also 
said  to  have  entertained  the  idea  of  moving  carriages  by 
steam  power,  but  never  embodied  it  in  any  practical  form. 

Savery,  the  Cornish  miner  and  engineer,  who  did  so  much 
to  develop  the  powers  of  the  high-pressure  engine,  also  pro- 
posed it  as  a  method  of  propelling  carriages  along  ordinary 
roads.  But  he  took  no  practical  measures  with  the  view  of 
carrying  out  his  suggestion.  The  subject  was  shortly  after, 
in  1769,  introduced  to  the  powerful  mind  of  James  Watt, 
by  Dr.  Bobinson,  then  a  young  man  studying  at  Glasgow 
College.  "  He  threw  out,"  says  Watt,  **  the  idea  of  applying 
the  power  of  the  steam-engine  to  the  moving  of  wheel-car- 
riages, and  to  other  purposes ;  but  the  scheme  was  not  ma- 

•  The  book  is  entitled  **  Les  BaisonB  des  Forces  MonTuntes  ayec  divcrses 
machiiies  tant  utiles  que  pnissantes."    Paris,  1 61 5. 


62  LIFE  OF  GEOBGE  STEPHENSON.  [chap.  viit. 

tured,  and  was  soon  abandoned,  on  his  going  abroad."*  Watt, 
however,  afterwards,  in  the  specification  of  his  patent  of  1769, 
gave  a  description  of  an  engine  of  the  kind  suggested  by  his 
Mend  Bobinson,  in  which  the  expansive  force  of  steam  was 
proposed  as  the  motive  power.  It  also  appears  that  other 
inventors  were  in  the  field  about  the  same  time ;  for,  in  a 
letter  written  by  Dr.  Small  to  Mr.  Watt  on  the  18th  of  April, 
1769,  it  is  stated  that  **  one  Moore,  a  linendraper  of  London, 
had  taken  out  a  patent  for  moving  wheel-carriages  by  steam ;" f 
but  no  steps  were  taken  to  reduce  the  invention  to  practice. 
Watt  again,  in  his  patent  of  1784,  described  a  similar  engine 
to  that  indicated  in  his  first  patent,  specifjring  the  mode  of 
applying  steam  to  the  moving  of  wheel-carriages.  The  plan 
proposed  by  Watt,  although  a  curiosity  at  the  present  day, 
bears  the  impress  of  his  original  mind.  The  boiler  was  to  be 
of  wooden  staves  hooped  together  with  iron ;  the  iron  furnace 
inside  the  boiler,  and  almost  entirely  surrounded  with  water ; 
the  whole  being  placed  on  a  carriage,  the  wheels  of  which 
were  to  be  worked  by  a  piston,  the  reciprocatory  action  being 
converted  into  a  rotatory  one  by  toothed  wheels  and  a  sun 
and  planet  motion.  Tlie  cylinder  was  to  be  seven  inches  in 
diameter,  the  number  of  strokes  sixty  per  minute,  and  their 
length  one  foot.  The  carriage  was  to  carry  two  persons. 
But  no  such  carriage  was  ever  built,  Watt  being  too  busily 
occupied  with  the  perfecting  of  his  condensing-engines  to 
proceed  further  with  his  proposed  locomotive. 

The  first  actual  model  of  a  steam-carriage,  of  which  we  have 
any  written  account,  was  constructed  by  a  Frenchman  named 
Cugnot,  who  exhibited  it  before  the  Marshal  de  Saxe  in  1763.$ 

*  NanratiTo  of  Jamet  Watt'i  lavention,  in  Bobimon*!  Mechanical  Phi- 
loioplij,  YoL  iL,  art.  Steam  Engine, 

f  Life  and  Correspondence  of  Jamci  Watt,  bj  Dr.  Muirhcad. 

X  Stuart*B  Historical  and  Descriptive  Anecdotes  of  Steam*En^es,  and  of 
their  Inrentors  and  ImproYers,  pp.  208,  209. 
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He  afterwards  built  an  engine  on  the  same  model,  at  the  cost 
of  the  French  monarch.  But  when  set  in  motion,  it  projecteil 
itself  onward  with  such  force,  that  it  knocked  down  a  wall 
which  stood  in  its  way;  and  its  power  being  considered  too 
great  for  ordinary  use,  it  was  put  aside  as  being  a  dangerous 
machine,  and  was  stowed  away  in  the  Arsenal  Museum  at 
Paris.* 

An  American  inventor,  named  Oliver  Evans,  was  also  occu- 
pied with  the  same  idea;  for  in  1772,  he  invented  a  steam- 
carrii^e  to  travel  on  common  roads;  and  in  1787,  he  obtained 
from  the  State  of  Maryland  the  exclusive  right  to  make  and 
use  steam-carriages.  The  invention,  however,  never  came 
into  practical  use. 

It  also  appears  that  in  1784,  William  Symington,  the  in- 
ventor of  the  steam-boat,  conceived  the  idea  of  employing 
steam  power  in  the  propulsion  of  carriages;  and  in  1786  he 
had  a  working  model  of  a  steam-carriage  constructed,  which 
he  submitted  to  the  professors  and  other  scientific  gentlemen 
of  Edinburgh.  But  the  state  of  the  Scotch  roads  was  at  that 
time  so  horrible,  that  he  considered  it  impracticable  to  proceed 
further  with  his  scheme,  and  he  shortly  gave  it  up  in  favour 
of  his  project  of  steam  navigation,  f 

The  first  English  model  of  a  steam-carriage  was  made  in 
1784,  by  William  Murdoch,  the  friend  and  assistant  of  Watt. 
It  was  on  the  high-pressure  principle,  and  ran  on  three  wheels. 
The  boiler  was  heated  by  a  spirit  lamp;  and  the  whole 
machine  was  of  very  diminutive  dimensions,  standing  little 
more  than  a  foot  high.    Yet,  on  one  occasion,  the  little  engine 

*  It  is  now  preserved  in  the  Conserratoire  dcs  Arts  et  Metiers. 

t  See  a  pamphlet  entitled  *'  A  hrief  Narrative,  proving  the  right  of  the  late 
William  Symington,  Civil  Engineer,  to  be  considered  the  Inventor  of  Steam 
Land  Carriage  Locomotion ;  and  also  the  Inventor  and  Introducer  of  Steam 
Navigation.**  By  Robert  Bowie.  London :  Sherwood,  Gilbert,  and  Piper 
1833. 
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went  so  tastf  that  it  outran  the  speed  of  its  inventor.  Mr. 
Buckle  *  saySy  that  one  night,  after  returning  from  his  duties 
in  the  mine  at  Redruth,  in  Cornwall,  Murdoch  determined  to 
try  the  working  of  his  model  locomotive.  For  this  purpose, 
he  had  recourse  to  the  walk  leading  to  the  church,  about  a 
mile  from  the  town.  The  walk  was  rather  narrow,  and  was 
bounded  on  either  side  by  high  hedges.  It  was  a  dark  night, 
and  Murdoch  set  out  alone  to  try  his  experiment.  Having 
lit  his  lamp,  the  water  shortly  began  to  boil,  and  off  started 
the  engine,  with  the  inventor  after  it.  He  soon  heard  dis- 
tant shouts  of  despair.  It  was  too  dark  to  perceive  objects ; 
but  he  shortly  found,  on  following  up  the  machine,  that  the 
cries  for  assistance  proceeded  from  the  worthy  pastor  of  the 
parish,  who,  going  towards  the  town  on  business,  was  met  on 
this  lonely  road  by  the  hissing  and  fiery  little  monster,  which 
he  subsequently  declared  he  had  taken  to  be  the  Evil  One  in 
praprid  persond.  No  further  steps,  however,  were  taken  by 
Murdoch  to  embody  his  idea  of  a  locomotive  carriage  in  a 
more  practical  form. 

Towards  the  end  of  the  last  century,  the  adoption  of  rail 
and  tram-roads,  worked  by  horses,  had  become  general  in 
the  colliery  and  mining  districts.  There  could  be  no  doubt 
as  to  the  great  economy  secured  by  this  mode  of  moving  heavy 
loads,  as  compared  with  the  ordinary  method  of  haulage  on 
common  roads.  As  trade  and  manufactures  were  extending 
with  great  rapidity.  Watt's  invention  of  the  steam-engine 
having  given  an  immense  impetus  to  industry  in  all-  its 
branches,  it  was  proposed  to  extend  the  application  of  rail- 
roads to  the  transit  of  merchandise  and  goods  from  town  to 
town,  especially  in  those  districts  where  canals  were  not  con- 
ridered  practicable.    The  first  suggestion  to  this  effect  was 

*  Biographical  paper  on  William  Murdoch,  read  hy  Mr.  William  Backle,  of 
8oho,  bcfons  tha  Inadtote  of  Mechanical  Engineen,  October.  185a 
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publiahed  by  a  Northumbrian  gentleman,  who  was  daily 
fifiiniliar  with  the  working  of  the  extensive  coal  traffic  over 
ihe  railways  in  the  neighbourhood  of  Newcastle-on-Tyne.  On 
the  11th  of  February,  1800,  Mr.  Thomas,  of  Denton,  read  a 
paper  on  the  subject  before  the  Literary  and  Philosophical 
Society  of  Newcastle,  entitled,  *' Observations  on  the  pro- 
priety of  introducing  Boads  on  the  principle  of  the  Coal 
Waggon  Ways,  for  the  general  carriage  of  Goods,  Merchan- 
dize, ftc."* 

In  the  course  of  the  following  year,  the  same  idea  was 
taken  up  by  Dr.  James  Anderson  of  Edinburgh,  who  pro- 
posed, in  his  "Recreations  of  Agriculture,"  the  general 
adoption  of  railways,  worked  by  horse  power,  to  be  carried 
along  the  existing  turnpike  roads.  Dr.  Anderson  dilated  upon 
his  idea  with  glowing  enthusiasm.  "  Diminish  carriage  ex- 
pense but  one  farthing,"  said  he,  "  and  you  widen  the  circle 
of  intercourse ;  you  form,  as  it  were,  a  new  creation,  not  only 
of  stones  and  earth,  and  trees  and  plants,  but  of  men  also, 
and,  what  is  more,  of  industry,  happiness,  and  joy."  The 
cost  of  all  articles  of  himian  consumption  would,  he  alleged, 
be  tiius  reduced,  agriculture  promoted,  distances  diminished, 
the  country  brought  nearer  to  the  town,  and  the  town  to  the 
country.  The  nimiber  of  horses  required  to  carry  on  the 
traffic  of  the  kingdom  would  be  greatly  diminished,  and  a 
general  prosperity  would,  he  insisted,  be  the  result  of  the 
adoption  of  his  system.  Indeed,  said  he,  "it  is  scarcely, 
possible  to  contemplate  an  institution  from  which  would  result 
a  greater  quantity  of  harmony,  peace,  and  comfort,  to  persons 
living  in  the  country,  than  would  naturally  result  from  the 
introduction  of  railroads." 

That  the  same  idea  was  taking  hold  of  the  more  advanced 

*  Minato  books  of  tho  litcrniy  and  Fhilowphical  Society  of  Newcastle,  1800. 
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minds  of  the  country,  is  further  evident  from  the  fact,  that  in 
the  following  year  (1802)  Mr.  Edgeworth  urged  the  adoption 
of  a  similar  plan  for  the  transit  of  passengers.  '^Stage- 
coaches," he  said,  ''might  be  made  to  go  at  six  miles  an  hour, 
and  post-chaises  and  gentlemen's  travelling  carriages  at  eight, 
— both  with  one  horse ;  and  small  stationary  steam-engines, 
placed  from  distance  to  distance,  might  be  made,  by  means  of 
circulating  chains,  to  draw  the  carriages,  with  a  great  dimi- 
nution of  horse  labour  and  expense.** 

While  this  discussion  was  going  forward,  Bichard  Trevethick, 
a  captain  in  a  Cornish  tin-mine,  and  a  pupil  of  William 
Murdoch's — influenced,  no  doubt,  by  the  successful  action  of 
the  model  engine  which  the  latter  had  constructed — determined 
to  build  a  steam-carriage  adapted  for  use  on  common  roads. 
He  took  out  a  patent,  to  secure  the  right  of  his  invention,  in 
the  year  1802.  Andrew  Vivian,  his  cousin,  joined  with  him 
in  the  patent, — Vivian  finding  the  money,  and  Trevethick  the 
brains.  The  patent  was  dated  the  24th  March,  1802,  and 
described  as  "  A  grant  imto  Bichard  Trevethick  and  Andrew 
Vivian,  of  the  parish  of  Cranboume,  in  the  county  of  Corn- 
wall, engineers  and  miners,  for  their  invented  methods  of 
improving  the  construction  of  steam-engines,  and  the  appli- 
cation thereof  for  driving  carriages,  and  for  other  purposea"* 
The  steam-carriage  built  by  Trevethick  on  this  patent,  pre- 
sented the  appearance  of  an  ordinary  stage-coach  on  four 
wheels.  It  had  one  horizontal  cylinder,  which,  together  with 
the  boiler  and  the  furnace-box,  was  placed  in  the  rear  of  the 
hind  axle.  The  motion  of  the  piston  was  transmitted  to  a 
separate  crank-axle,  from  which,  through  the  medium  of  spur- 
gear,  the  axle  of  the  driving-wheel  (which  was  mounted  with 
•  fly-wheel)  derived  its  motion.  It  is  also  worthy  of  note, 
tliat  the  steam-cocks  and  the  force-pump,  as  also  the  bellows 

•  The  nnmber  of  the  patent  in  the  Kecord  of  Patcnu  Office  is  2599. 
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used  for  the  purpose  of  quickening  combustion  in  the  fumacey 
were  worked  off  the  same  crank-axle. 

This  was  the  first  successful  high-pressure  engine  con- 
structed on  the  principle  of  moving  a  piston  by  the  elasticity 
of  steam  against  the  pressure  only  of  the  atmosphere.  Such 
an  engine  had  been  described  by  Leopold,  though  in  his 
apparatus  the  pressure  acted  only  on  one  side  of  the  piston. 
In  Trevethick  and  Vivian's  engine,  the  piston  was  not  only 
raised^  but  was  also  depressed  by  the  action  of  the  steam, 
being  in  this  respect  an  entirely  original  invention,  and  of 
great  merit.  The  steam  was  admitted  from  the  boiler  imder 
the  piston  moving  in  a  cylinder,  impelling  it  upward.  When 
the  motion  had  reached  its  limit,  the  communication  between 
the  piston  and  the  under  side  was  shut  off,  and  the  steam 
allowed  to  escape  into  the  atmosphere.  A  passage  was  then 
opened  between  the  boiler  and  the  upper  side  of  the  piston, 
which  was  pressed  downwards,  and  the  steam  again  al- 
lowed to  escape  into  the  atmosphere.  Thus  the  power  of 
the  engine  was  equal  to  the  difference  between  the  pressure 
of  the  atmosphere  and  the  elasticity  of  the  steam  in  the  boiler. 

This  first  steam-carriage  adapted  for  actual  use  on  common 
roads,  was,  on  the  whole,  tolerably  successfcd.  It  excited 
considerable  interest  in  the  remote  district,  near  to  the  Land's 
End,  where  it  had  been  constructed.  Being  so  far  removed 
from  the  great  movements  and  enterprise  of  the  commercial 
world,  the  ingenious  inventors  determined  upon  exhibiting 
their  machine  in  the  metropolis,  with  a  view,  if  jwssible,  to 
its  practical  adoption  for  the  purpose  intended.  In  furtherance 
of  this  object,  they  set  out  with  the  locomotive  to  Plymouth, 
whence  a  sea  captain,  named  Vivian,  was  to  convey  it  in  his 
vessel  to  town*  C5oleridge  relates,  that  whilst  the  vehicle  was 
proceeding  along  the  road  towards  the  port,  at  the  top  of  its 
speed,  and  had  just  carried  away  a  portion  of  the  rails  of  a 
gentleman's  garden,  Andrew  Vivian  descried  aliead  of  them  a 
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closed  toll-gate,  and  called  out  to  Trevethick,  who  was  behind, 
to  slacken  speed.  He  immediately  shot  off  the  steam ;  but 
the  momentum  was  so  great,  that  the  carriage  proceeded 
some  distance,  coming  dead  up,  howeyer,  just  on  the  right 
side  of  the  gate,  which  was  opened  like  lightning  by  the  toll- 
keeper.  "What  have  us  got  to  pay  here?"  asked  Vivian. 
The  poor  toll-man,  trembling  in  every  limb,  his  teeth  chat- 
tering in  his  head,  essayed  a  reply  — "  Na-na-na-na-" — 
**What  have  us  got  to  pay,  I  say?**  " No-noth^iothing  to 
pay!  My  de-dear  Mr.  Devil,  do  drive  on  as  fiist  as  you  can ! 
nothing  to  pay !" 

The  carriage  safely  reached  the  metropolis,  and  was  there 
publicly  exhibited  in  an  enclosed  piece  of  ground  near  Euston 
Square,  where  the  London  and  North  Western  Station  now 
stands;  and  it  dragged  behind  it  a  wheel-carriage  full  of 
passengers.  On  the  second  day  of  the  performance,  crowds 
flocked  to  see  the  machine ;  but  Trevethick,  in  one  of  his  odd 
freaks,  shut  up  the  place,  and  shortly  after  removed  the 
engine.  Wliile  in  the  metropolis,  he  secured  the  support  of 
Lord  Stanhope,  Davies  Gilbert,  and  other  distinguished  men. 
Sir  Humphry  Davy  took  much  interest  in  the  invention  of 
his  countryman,  and  writing  to  his  friend  David  Geddy,  in 
Cornwall,  shortly  after  the  machine  had  reached  town,  he  said, 
— "  I  shall  hope  soon  to  hear  that  the  roads  of  England  are 
the  haunts  of  Captain  Trevethick's  dragons — a  characteris- 
tic name."  It  was  felt,  however,  that  the  badness  of  the 
English  roads  at  the  time  rendered  it  next  to  impossible  to 
bring  the  steam-carriage  into  general  use;  and  thus,  after 
having  been  successfully  exhibited  as  a  curiosity,  it  was 
aliandoned  by  Trevethick  as  a  practical  failure. 

In  the  year  following  the  exhibition  of  the  steam-carriage, 
a  gentleman  was  laying  heavy  wagers  as  to  the  weight  which 
could  l>c  hauled  by  a  single  horse  on  the  Wandsworth  and 
Croyilon  iron  tram-way;   and   the   number  and  weight  of 
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waggons  drawn  by  the  horse  were  something  surprising. 
Trevethick  very  probably  put  the  two  things  together — the 
steam-horse  and  the  iron-way — and  proceeded  to  construct 
his  second  or  railway  locomotive.  The  idea,  however,  was 
not  entirely  new  to  him ;  for  although  his  first  steam-carriage 
had  been  constructed  with  a  view  to  its  employment  on 
common  roads,  the  specification  of  his  patent  distinctly 
alludes  to  the  application  of  his  engine  to  travelling  on  rail- 
roads. In  1804  he  proceeded  to  construct  a  locomotive  after 
an  improved  plan  for  this  special  purpose ;  and  in  the  course 
of  the  same  year  it  was  completed,  and  tried  on  the  Merthyr 
Tydvil  Bailway  in  South  Wales.  On  the  occasion  of  its  first 
trial,  the  engine  succeeded  in  dragging  after  it  several  waggons 
containing  ten  tons. of  bar  iron,  at  the  rate  of  about  five  miles 
an  hour.  The  boiler  of  this  engine  was  cylindrical,  flat  at  the 
ends,  and  constructed  of  cast-iron.  The  furnace  and  flue  were 
inside  the  boiler,  within  which  the  single  cylinder,  of  eight 
inches  in  diameter,  and  four  feet  six  inches  stroke,  was  immersed 
upright.  As  in  the  first  engine,  the  motion  of  the  wheels  was 
produced  by  spur-gear,  to  which  was  also  added  a  fly-wheel 
on  one  side.  The  waste  steam  was  thrown  into  the  chimney 
through  a  tube  inserted  into  it  at  right  angles ;  but  it  will  be 
obvious  that  this  arrangement  was  not  calculated  to  produce  any 
result  in  the  way  of  a  steam  blast  in  the  chimney.  In  fact,  the 
waste  steam  seems  to  have  been  turned  into  the  chimney  in 
order  to  get  rid  of  the  nuisance  caused  by  throwing  the  jet 
directly  into  the  air.  Trevethick  was  here  hovering  on  the 
verge  of  a  great  discovery ;  but  that  he  was  not  aware  of  the 
action  of  the  blast  in  contributing  to  increase  the  draught,  and 
thus  quicken  combustion,  is  clear,  from  the  fact  that  he  em- 
ployed bellows  for  this  special  purpose  • ;  and  at  a  much  later 

♦  In  Trevethick  and  Viyian's  patent  of  1802,  after  which  this  locomotiye  was 
constmcted,  the  following  passage  occurs : — **  And  lastly,  we  do  occasionally 
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date  (in  1815)  he  took  out  a  patent  which  included  a  method 
of  urging  the  fire  by  means  of  fiEumers. 

Although  the  locomotive  tried  upon  the  Merthyr  Tydvil 
Bailway  succeeded  in  drawing  a  considerable  weight,  and 
travelled  at  a  fair  speed,  it  nevertheless  proved,  like  the  first 
steam-carriage,  a  practical  fEulure.  It  was  never  employed  to 
do  regular  work,  but  was  abandoned  after  a  few  experiments. 
Its  jolting  motion  champed  up  the  cast-iron  road,  which  was 
little  calculated  to  bear  so  heavy  a  weight, — though  it  was 
very  light  as  compared  with  modem  engines, — and  it  was 
consequently  dismounted  from  its  wheels,  and  the  en^e  was 
subsequently  fixed  and  used  to  pump  one  of  the  largest  pumps 
on  the  mine,  for  which  work  it  was  found  well  adi4)ted. 

Trevethick  was  satisfied  with  merely  making  a  few  experi- 
ments with  his  steam-carriage  and  engine;  and^  being  a 
volatile  genius,  fond  of  new  projects,  he  seems  to  have  thought 
no  more  of  the  locomotive,  but  left  it  to  take  care  of  itself. 
Yet  his  machine,  although  unfitted  for  actual  work^  was  a 
highly  meritorious  production,  and  its  invention  may  be  said 
to  constitute  an  important  link  in  the  history  of  the  me- 
chanism of  the  steam-engine. 

Trevethick  having  abandoned  the  locomotive  for  more  pro- 
mising schemes,  no  further  progress  was  made  with  it  for 
some  years.  An  imaginary  difficulty  seems  to  have  tended, 
amongst  other  obstacles,  to  prevent  its  adoption  and  improve- 
ment. This  was  the  supposition  that,  if  any  heavy  weight 
were  placed  behind  the  engine,  the  "  grip  **  or  **  bite  "  of  the 
smooth  wheels  of  the  locomotive  upon  the  equally  smooth 
iron  rail,  must  necessarily  be  so  slight  that  the  wheels  would 
slip  round  upon  the  rail,  and,  consequently,  that  the  machine 
would   not  make  any  progress.     Hence  Trevethick^  in  his 

UM  bellows  to  excite  the  Sre,  and  the  said  bellows  are  worked  bj  the  piston 
rod  or  crank,  and  maj  bo  fixed  in  anj  situation  or  part  of  the  sereral  engines 
herein  described,  as  maj  be  found  most  conTcnient.'* 
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patent,  recommended  that  the  periphery  of  the  driving  wheels 
should  be  made  rough  by  the  projection  of  bolts  or  cross- 
grooveSy  so  that  the  adhesion  of  the  wheels  to  the  road  might 
be  secured.  This  plan  was  adopted  in  Trevethick's  engine 
tried  on  the  Merthyr  Tydvil  Railway,  and  its  progress  must 
therefore  necessarily  have  been  a  succession  of  jolts,  very 
Uying  to  the  cast-iron  plates  of  the  colliery  tram-road. 

Following  up  the  presumed  necessity  for  a  more  effectual 
adhesion  between  the  wheels  and  the  rails  than  that  pre- 
sented by  their  mere  smooth  contact,  Mr.  Blenkinsop,  of 
Leeds,  in  1811,  took  out  a  patent  for  a  racked  or  toothed  rail 
kid  along  on  one  side  of  the  road,  into  which  the  toothed- 
wheel  of  his  locomotive  worked  as  pinions  work  into  a  rack. 
The  boiler  of  his  engine  was  supported  by  a  carriage  with 
four  wheels  without  teeth,  and  rested  immediately  upon  the 
axles.  These  wheels  were  entirely  independent  of  the  work- 
ing parts  of  the  engine,  and  therefore  merely  supported  its 
weight  on  the  rails,  the  progress  being  effected  by  means  of 
the  cogged-wheel  working  into  the  cogged-rail.  The  engine 
had  two  cylinders  instead  of  one,  as  in  Trevethick's  engine. 
The  invention  of  the  double  cylinder  was  due  to  Matthew 
Murray,  of  Leeds,  one  of  the  best  mechanical  engineers  of  his 
time*,    Mr.  Blenkinsop,  who  was  not  himself  a  mechanic, 

*  Mr.  Mnrraj,  in  1 799,  invented  the  self-acting  apparatus  attached  to  the 
boiler  of  the  condensing  eng^e  —  connecting  the  damper  of  the  chimney  with 
a  small  piston  moyiog  in  a  cylinder,  which  rose  and  fell  with  the  increased  or 
diminished  elasticity  of  the  steam  in  the  boiler,  by  this  means  regulating  the 
intensity  of  the  fire  under  the  boiler  —  an  invention  which  Mr.  Stuart  con- 
siders next  in  importance  to  Mr.  Watt's  improvements  in  the  condensing- 
engine.  Mr.  Murray  also  renewed  the  old  sliding  valve  with  great  improve- 
ments ;  gave  a  new  arrangement  to  some  of  the  other  parts,  as  well  as  greatly 
improved  the  air-pump.  Indeed,  he  was  one  of  the  most  ingenious  practical 
mechanics  of  his  day,  and  turned  out  some  of  the  most  beautiful  and  effective 
engines  known  at  that  time.  He  also  carried  into  practice  the  scheme  of  placing 
the  piston  in  a  horizontal  position  in  the  common  condensing-cngine. 
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having  conRuIted  him  as  to  all  the  practical  arrangements  of 
hiM  locomotive.  The  connecting-rods  gave  the  motion  to  two 
plniouH  by  cranks  at  right  angles  to  each  other;  these  pinions 
Oiiiiuiumicating  the  motion  to  the  wheel  which  worked  into 
tilt)  t(H»thtHl-rail. 

Mr.  HUuikinsop's  engines  began  running  on  the  railway 
t^xtoiutini;  from  the  Middleton  collieries  to  the  town  of  Leeds,  a 
iUiiUuuH^  of  alKUit  Uiree  miles  and  a  half,  on  the  12  th  of  August, 
1818.*  Tlity  CHmtinueil  for  many  years  to  be  one  of  the  principal 
oiirltmititvi  of  Uie  neighbourhood,  and  were  visited  by  strangers 
ttitwx  «U1  i^artM,  In  the  year  1816,  the  Grand  Duke  Nicholas 
(tiftt^rwanlri  Km{H)ror)  of  Russia  observed  the  working  of  Blen- 
klniiop*H  l(HH)iuotive  witli  curious  interest  and  expressions  of  no 
Mllght  mlmlrHtion.  An  engine  dragged  behind  it  as  many  as 
thirty  iHtal-waggtniM  at  a  speed  of  about  three  miles  and  a 
(|UHrtor  an  luuir.  Those  engines  continued  for  many  years  to 
Ih)  thuM  om)UoytHt  in  the  haulage  of  coal,  and  furnished  the 
tlmt  luMtiuuH^  of  Uie  regular  employment  of  locomotive  power 
for  iHuiuuonnid  puriHxites. 

Tho  MosHTs.  rtiapman,  of  Newcastle,  in  1812,  endeavoured 
to  ovonHtme  the  same  fictitious  difficulty  of  the  want  of 
atUu^ion  between  the  wheel  and  the  rail,  by  patenting  a 
locomotive  to  work  along  the  road  by  means  of  a  chain 
HtretchtHl  from  one  end  of  it  to  the  other.  This  chain  was 
liasstnl  once  round  a  grooved  l>arrel-wheel  under  the  centre  of 
the  engine ;  so  that,  when  the  wheel  turned,  the  locomotive, 
as  it  were,  draggeil  itself  along  the  railway.  An  engine,  con- 
structiHl  after  this  plan,  was  tried  on  the  Heaton  Bailway,  near 
Newcastle;  but  it  was  so  clumsy  in  its  action,  there  was  so 
gri«at  a  Iomh  of  ))ower  by  friction,  and  it  was  found  to  be  so 
i^xpcMiHive  luid  difficult  to  keep  in  repair,  that  it  was  very  soon 
lilmiuloiiiMl.     Another  remarkable  expedient  was  adopted  by 

*  Annals  of  Loods,  toL  ii.  p.  222. 


cbaf.thi.]    beqinninos  of  railways  and  locomotites.      73 

Mr.  Bninton,  of  the  Butterly  Works,  Derbyshire,  who,  in  1813, 
patented  a  locomotive  contrived  to  go  upon  legs  1  *  But  the 
engine  never  got  beyond  the  experimental  state,  for,  in  one 
of  its  trials,  it  unhappily  blew  up  and  killed  several  of  the 
bystanders.  These,  and  other  similar  contrivances  with  the 
same  object,  projected  about  the  same  time,  show  that  inven- 
tion was  actively  at  work,  and  that  many  minds  were  now 
anxiously  labouring  to  solve  the  important  problem  of  loco- 
motive traction  upon  railways. 

But  the  difficulties  contended  with  by  these  early  inventors, 
and  the  step-by-step  progress  which  they  made,  will  probably 
be  best  illustrated  by  the  experiments  conducted  by  Mr. 
Blackett,  of  Wylam,  whose  persevering  efforts  in  some  mea- 
sure paved  the  way  for  the  labours  of  George  Stephenson, 
who,  shortly  after  him,  took  up  the  question  of  steam  loco- 
motion, and  brought  it  to  a  successful  issue. 

The  Wylam  waggon-way  is  one  of  the  oldest  in  the  north 
of  England.  Down  to  the  year  1807  it  was  formed  of  wooden 
spars  or  rails,  laid  down  between  the  colliery  at  Wylam  — 
where  old  Robert  Stephenson  had  worked  —  and  the  village 
of  Lymington,  some  four  miles  down  the  Tyne,  where  the 
coals  were  loaded  in  keels  or  barges,  and  floated  down  the 
river  past  Newcastle,  thence  to  be  shipped  for  the  London 
market.  Each  chaldron  waggon  was  originally  drawn  by  one 
horse,  with  a  man  to  each  horse  and  waggon.  The  rate  at 
which  the  journey  was  performed  was  so  slow  that  only  two 
journeys  were  performed  by  each  man  and  horse  in  one  day, 
and  three  on  the  day  following,  the  driver  being  allowed  7c?. 
for  each  journey.  This  primitive  waggon-way  passed,  as 
before  stated,  close  in  front  of  the  cottage  in  which  Greorgo 
Stephenson  was  bom ;  and  one  of  the  earliest  sights  which  met 
his  infant  eyes  was  this  wooden  tram-road  worked  by  horses. 

*  A  description  of  Mr.  Branton's  locomotive  is  given  by  Dr.  Larducr  in  his 
work  on  *^  The  Steam  £ngine,^  7th  edition,  p.  338. 
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Mr.  Blackett  was  the  first  colliery  owner  in  the  North  who 
took  an  interest  in  the  locomotive  engine.  He  went  so  far  as 
to  order  one  direct  from  Trevethick  to  work  his  waggon-way, 
about  the  year  1811.  The  engine  came  down  to  Newcastle; 
buty  for  some  reason  or  other,  perhaps  because  of  the  im- 
perfect construction  of  the  waggon-way  as  compared  with  the 
weight  of  the  engine,  it  was  never  put  upon  the  road.  Mr. 
Blackett  eventually  sold  it  to  a  Mr.  Winfield,  of  Gttteshead, 
by  whom  it  was  employed  for  many  years  in  blowing  the 
cupola  of  his  iron-foundry. 

Mr.  Blackett  had  taken  up  the  wooden  road  in  1808,  and 
laid  down  a  "  plate-way  **  of  cast-iron — a  single  line,  with 
sidings.  The  ¥raggon8  continued  to  be  drawn  by  horses ;  but 
the  new  iron  road  proved  so  much  smoother  than  the  former 
wooden  one,  that  one  horse,  instead  of  drawing  one  chaldron 
waggtiu,  was  now  enableil  to  draw  twa  Still  determined  to 
make  the  experiment  of  working  his  plate-way  by  locomotive 
power,  Mr.  Blackett,  in  1812,  ordered  another  engine,  after 
Tn'vothick*8  patent,  which  had  yet  two  years  to  run.  He  also 
rt*w>lviHl  to  employ  the  rack-rail  and  toothed  driving-wheel, 
like  Bleukiu9i>p\  mid  he  had  the  road  altered  accordingly.  The 
loooniotivo  was  iH>nstructtHl  by  Thomas  Waters,  of  Gttteshead, 
who  oxeouteil  the  work  for  Trevethick  on  commission.  This 
engine  wa«  of  the  n\i>8t  awkward  construction  imaginable.  It 
had  a  single  ovliiulor  six  inches  in  diameter,  ¥dth  a  fly-wheel 
working  at  ono  sidt'  to  carry  the  cranks  over  the  dead  points. 
The  boiler  was  of  cast-iron.  Jonathan  Foster,  the  Wylam 
engiue-wrighU  who  superintended  its  construction,  described 
the  mai'hino  to  the  writer  as  having  '*  lots  of  pumps,  cog- 
whet^ls,  and  plugs,  nH|uiriiig  cimstant  attention  while  at  work.** 
Tho  weight  of  the  whole  was  about  six  tons.  When  completed, 
it  wiiH  it>nvt»ytHl  to  Wylam  on  a  waggon,  and  there  mounted 
uiHin  tho  wihhIou  frtuuo  supjHirtiHl  by  four  pairs  of  wheels 
wliich  hiul  previously  Ixvn  constructed  for  it.     A  barrel  of 
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water,  placed  on  a  rude  frame  supported  by  other  two  pairs 
of  wheels,  served  as  a  tender.  After  a  great  deal  of  labour, 
the  cumbrous  and  unsightly  machine  was  got  upon  the  road. 
But  the  engine  would  not  move  an  inch  I  When  the  ma- 
chinery was  set  in  motion,  Jonathan  Foster  says,  *^  She  flew 
all  to  pieces,  and  it  was  the  biggest  wonder  'i  the  world  that 
we  were  not  all  blown  up."  The  useless  engine  was  taken  off 
the  road  and  sold ;  and  Mr.  Blackett's  efforts  were  thus  far  in 
vain. 

He  was  still,  however,  desirous  of  testing  the  practicability 
of  employing  locomotive  power  in  railway  traction,  and  he 
determined  upon  making  yet  another  trial.  Accordingly, 
he  proceeded  to  build  another  engine  under  his  own  and 
Jonathan  Foster's  immediate  inspection,  in  the  Wylam  work- 
shops. The  new  engine  had  a  single  eight-inch  cylinder, 
was  fitted  with  a  fly-wheel,  and  ran  on  four  instead  of  eight 
wheels ;  the  driving-wheel  on  one  side  being  cogged,  in  order 
to  enable  it  to  travel  in  the  rack-rail.  This  engine  proved 
more  successful  than  its  predecessors.  Although  it  was 
clumsy  and  unsightly,  it  was  found  capable  of  dragging  eight 
or  nine  loaded  waggons  down  to  the  shipping  place  at  Ly- 
mington.  Its  weight  was,  however,  too  great  for  the  road, 
and  the  cast-iron  plates  were  constantly  breaking. 

Although  this  new  locomotive  was  considered  by  Mr. 
Blackett  to  be  an  improvement  upon  horse  traction,  its 
working  was  by  no  means  satisfactory.  It  crept  along  at  a 
snail's  pace,  sometimes  taking  six  hours  to  travel  the  five 
miles  down  to  the  loading-place.  It  was  also  very  apt  to  get 
off  the  rack-rail,  and  then  it  stuck.  On  these  occasions,  the 
horses  had  to  be  sent  out  to  drag  on  the  waggons  as  before. 
The  engine  itself,  constructed  by  incompetent  workmen,  often 
broke  down ;  its  plugs,  pumps,  or  cranks  got  wrong ;  and  then 
the  horses  were  sent  out  to  drag  it  back  to  the  shop.  Indeed, 
it  at  length  became  so  cranky,  that  the  horses  were  very  fre- 
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qnently  sent  out  following  the  engine,  to  be  in  readiness  to 
draw  it  along  when  it  gave  np :  and  at  length  the  workmen 
declared  it  to  be  ^  a  perfect  plagae.** 

Mr.  Blackett  did  not  obtain  any  credit  amongst  his  neigh- 
bours for  these  expensive  experiments  Many  laughed  at  his 
machines,  regarding  them  only  in  the  light  of  costly  crotchets, 
— frequently  quoting  the  proverb  of  "a  fool  and  his  money." 
Otiiers  r^arded  them  as  absurd  innovations  on  the  estab- 
lished method  of  hauling  coal ;  and  pronounced  that  they 
would  "never  answer.**  To  some,  indeed,  they  were  the 
cause  of  considerable  apprehension  and  alarm. 

A  story  is  still  current  at  Wylam,  of  a  stranger  who  was 
proceeding  one  dark  evening  down  the  High  Street  Road,  as 
the  "  Black  Billy"  (for  so  the  locomotive  was  called)  was  seen 
advancing,  puffing  and  snorting  its  painful  and  laborious  way 
up  from  Newbum.  The  stranger  had  never  heard  of  the 
new  engine,  and  was  almost  frightened  out  of  his  senses 
at  its  approach.  An  uncouth  monster  it  must  have  looked, 
coming  flaming  on  in  the  dark,  working  its  piston  up  and 
down  like  a  huge  arm,  snorting  out  loud  blasts  of  steam  from 
either  nostril,  and  throwing  out  smoke  and  fire  as  it  panted 
along.  No  wonder  that  the  stranger  rushed  terrified  thrpugh 
the  heilge,  fleil  across  the  fields,  and  called  out  to  the  first 
iwrstm  he  met,  that  he  had  just  encountered  a  "terrible 
deevil  on  the  High  Street  Road." 

Notwithstanding  the  comparative  failure  of  his  locomotive 
thus  far,  Mr.  Blackett  persevered  with  his  experiments.  About 
1813,  he  took  out  a  patent,  in  the  name  of  William  Hedley, 
hiH  vit»wor,  for  a  frame  on  four  wheels  on  which  to  mount  the 
locomotive  engine.*     One  of  the  first  experiments  which  he 

*  A  ic^Atit  Unto  WiHiam  llcdle j,  of  WjUm,  coAl-riewer,  for  hia  inrented 
rfiriiiln  iiierlmuioiU  iiii«aiiii  of  courcring  cmrriAges  Uden  with  coals,  minerals, 
iiiitrRliiiii(UMs  and  uth«r  things.  13th  March,  \^\X^ Record  of  PaienU 
Nu*  AflOfl. 
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made  with  this  frame  was,  to  test  the  adhesion  of  the  smooth 
wheels  of  a  carriage,  properly  weighted,  upon  the  smooth 
rails  of  the  road.  Six  men  were  placed  upon  the  frame, 
which  was  fitted  up  with  wmdlasses  attached  by  gearing  to 
the  several  wheels.  When  the  men  were  set  to  work  the 
windlasses,  Mr.  Blackett  found  that  the  adhesion  of  the 
wheels  on  the  smooth  raUs  was  sufficient  to  enable  them  to 
propel  the  machine  without  slipping.  Having  then  found 
the  proportion  which  the  power  bore  to  the  weight,  he  de- 
monstrated by  successive  experiments  that  the  weight  of  the 
engine  would  of  itself  produce  sufficient  adhesion  to  enable 
it  to  drag  after  it,  on  a  smooth  tramroad,  the  requisite  number 
of  waggons  in  all  kinds  of  weather.  Thus  was  the  fallacy 
which  had  heretofore  prevailed  on  this  subject  completely 
dissipated,  and  it  was  satisfactorily  proved  that  rack-rails, 
toothed-wheels,  endless  chains,  and  legs,  were  alike  imneces- 
sary  for  the  efficient  traction  of  loaded  waggons  upon  a 
moderately  level  road. 

As  in  Trevethick's  first  engine,  the  waste  steam  was  turned 
into  the  chimney  by  Mr.  Blackett's  workmen,  after  his  loco- 
motive had  been  for  some  time  in  use,  but  without  detecting 
the  value  of  the  blast.  The  device  was  the  result  of  no 
ingenuity  or  contrivance,  but  of  sheer  accident.  It  may 
easily  be  imagined  that  the  jets  of  steam  blowing  off  into  the 
air,  at  high  pressure,  while  the  engine  was  in  motion,  would 
cause  considerable  annoyance  to  horses  passing  along  the 
Wylam  road,  at  that  time  a  public  highway.  The  nuisance 
was  felt  to  be  almost  intolerable,  and  was  threatened  to  be 
put  down.  To  diminish  the  nuisance  as  much  as  possible, 
Mr.  Blackett  gave  orders  that  so  soon  as  any  horse,  or  vehicle 
drawn  by  horses,  came  in  sight,  the  locomotive  was  to  be 
stopped,  and  the  frightful  blast  of  the  engine  thus  suspended 
until  the  passing  animals  had  got  out  of  sight.  Much  inter- 
ruption was  caused  to  the  working  of  the  railway  by  this 
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measure ;  and  it  excited  considerable  dissatisfaction  amongst 
the  workmen*  One  of  them  suggested,  as  a  means  of  getting 
rid  of,  or  at  least  abating  the  nuisance,  that  the  blast  should 
be  turned  into  the  chimney ;  and  this  was  done  accordingly. 
But  shortly  after,  in  making  repairs  in  the  engine,  the  jets 
were  left  out  again*  Indeed,  the  steam  blast  in  the  chimney 
was  never  properly  understood,  imtil  G-eorge  Stephenson, 
adopting  it  with  a  preconceived  design  and  purpose,  demon- 
strated its  importance  and  value, — as  being,  in  fact,  the  very 
life-blood  of  the  locomotive  engine. 
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GEORGs  Stephenson's  fibst  locohottves. 

While  Mr.  Blackett  was  thus  experimenting  and  building 
locomotiyes  at  Wylam,  Greorge  Stephenson  was  anxiously 
brooding  over  the  same  subject  at  Killingworth.  He  was 
no  sooner  appointed  engine-wright  of  the  collieries  than  his 
attention  was  directed  to  the  more  economical  haulage  of  the 
coal  from  the  pits  to  the  river  side.  We  have  seen  that  one 
of  the  first  important  improvements  which  he  made,  after 
being  placed  in  charge  of  the  colliery  machinery,  was  to  apply 
the  surplus  power  of  a  pumping  steam-engine  fixed  imder- 
ground  for  the  purpose  of  drawing  the  coals  out  of  the  deeper 
workings  of  the  Killingworth  mines,  by  which  he  succeeded 
in  effecting  a  large  reduction  in  the  expenditure  on  manual 
and  horse  labour. 

The  coals,  when  brought  above  ground,  had  next  to  be 
laboriously  dragged  by  means  of  horses  to  the  shipping  staiths 
on  the  Tyne,  several  miles  distant.  The  adoption  of  a  tram- 
road,  it  is  true,  had  tended  to  facilitate  their  transit;  never- 
theless, the  haulage  was  both  tedious  and  expensive.  With 
the  view  o£  economising  labour,  inclined  planes  were  laid 
down  by  Mr.  Stephenson,  where  the  nature  of  the  groimd 
would  admit  of  this  expedient  being  adopted.  Thus,  a  train 
of  full  waggons  let  down  the  incline  by  means  of  a  rope 
running  over  wheels  laid  along  the  tram-road,  the  other  end 
of  which  was  attached  to  a  train  of  empty  waggons,  placed  at 
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the  bottom  of  the  parallel  road  on  the  same  incline^  dragged 
them  up  by  the  simple  power  of  gravity — an  exceedingly 
economical  mode  of  working  the  traffic.  But  this  applied  to 
only  a  comparatively  small  portion  of  the  entire  length  of 
road«  An  economical  method  t)f  working  the  coal  trains 
instead  of  by  means  of  horses, — the  keep  of  which  was  at  the 
time  very  costly  in  consequence  of  the  high  price  of  com, — 
was  still  a  great  desideratum,  and  the  best  practical  minds  in 
the  collieries  were  actively  engaged  in  the  attempt  to  solve 
the  problem* 

Philosophical  minds  too,  were  anxiously  speculating  on  the 
same  subject.  Suggestions  were  from  time  to  time  thrown 
out,  as  to  the  employment  of  some  mechanical  agency  for  the 
purpose ;  and  the  adoption  of  steam  power,  either  in  the  form 
of  fixed  or  travelling  engines,  was  frequently  alluded  ta  For 
instance,  Mr.  Edgeworth,  in  a  communication  to  James  Watt, 
dated  the  7th  of  August,  1813,  observed  : — "I  have  always 
thought  that  steam  would  become  the  universal  lord,  and  that 
we  should  in  time  scorn  post-horses.  An  iron  railroad  would 
be  a  cheaper  thing  than  a  road  on  the  common  construction."  • 
Sir  John  Sinclair,  one  of  the  most  advanced  practical  minds 
of  the  day,  was  also  engaged  in  a  correspondence  with  ilr. 
Blenkinsop,  of  Leeds,  on  the  same  subject,  and  anticipated 
the  general  adoption  of  steam  power  for  the  purpose  of  rail- 
way traction* 

Although  Mr.  Stephenson  from  an  early  period  entertained 
and  gave  utterance  to  his  sanguine  speculations  as  to  the 
"  travelling  engine,"  his  first  practical  object  in  studying  it 
and  endeavouring  to  make  it  an  effective  power,  was  with  the 
view  of  applying  it  to  the  comparatively  humble  business 
of  hauling  coals  from  the  pit  to  the  river  side ;  and  to  this 
he  now  devoted  the  entire  energy  of  his  strong  practical 
intellect 

•  Mnirfaead*t  Life  and  Conrcffpondcnce  of  Jftmct  Walt,  toI.  i.  p.  240. 
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First,  he  endeavoured  to  make  himself  thoroughly  ac- 
quainted with  what  had  already  been  done.  Mr.  Blackett's 
engines  were  working  daily  at  Wylam,  past  the  cottage  in 
which  he  had  been  bom;  and  thither  he  frequently  went, 
sometimes  in  the  company  of  Nicholas  Wood,  to  inspect 
Trevethick*s  patent  engine,  and  observe  the  improvements 
which  were  from  time  to  time  made  by  Mr.  Blackett,  both  in 
the  locomotive  and  in  the  plate-way  along  which  it  worked. 
He  carefully  inspected  the  **  Black  Billy,"  with  its  single 
cylinder  and  fly-wheel,  its  pumps,  plugs,  and  spur-gear. 
After  mastering  its  arrangements  and  observing  the  working 
of  the  machine,  he  did  not  hesitate  to  declare  to  Jonathan 
Foster  on  the  spot,  his  firm  conviction  that  he  could  make  a 
much  better  engine  than  Trevethick's  —  one  that  would  draw 
steadier  and  work  more  cheaply  and  eflfectively. 

In  the  meantime,  he  had  also  the  advantage  of  seeing 
one  of  Blenkinsop's  Leeds  engines,  constructed  by  Fenton 
Murray  and  Wood,  of  that  town.  The  engine  was  a  very 
excellent  piece  of  workmanship,  and  a  great  improvement 
upon  the  clumsy  machines  which  Mr.  Stephenson  had  in- 
spected at  Wylam.  It  was  placed  on  the  tram-way  leading 
from  the  collieries  of  Kenton  and  Coxlodge  on  the  2nd  of 
September,  1813,  and  a  large  concourse  of  spectators 
assembled  to  witness  its  opening  performances.  This  locomo- 
tive drew  sixteen  chaldron  waggons,  containing  an  aggregate 
weight  of  seventy  tons,  at  the  rate  of  about  three  miles  an 
hoiur*  George  Stephenson  and  several  of  the  Killingworth 
men  were  amongst  the  crowd  of  spectators  that  day;  and, 
after  examining  the  engine  and  observing  its  performances, 
he  observed  to  his  companions,  as  related  by  Heppel,  who  was 
present,  that  ^*  he  thought  he  could  make  a  better  engine  than 
that,  to  go  upon  legs."  Probably  he  had  heard  of  the  inven- 
tion of  Brunton,  whose  patent  had  by  this  time  been  pub- 
lished, and  proved  the  subject  of  much  curious  speculation  in 

a 
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the  colliery  districts.  Certain  it  is,  that  shortly  after  the 
inspection  of  the  Coxlodge  engine,  Stephenson  contemplated 
the  construction  of  a  new  locomotive,  which  was  to  surpass  all 
which  had  preceded  it.  He  observed  that  those  engines  which 
had  been  constructed  up  to  this  time,  however  ingenious 
in  their  arrangements,  had  proved  practical  failures.  Mr. 
Blackett's  were  both  clumsy  and  expensive.  Chapman's  hwl 
been  removed  from  the  Heaton  tramway  in  1812,  and  were 
r^arded  as  a  total  failure.  And  the  Blenkinsop  engine  at 
Coxlodge  was  found  very  imsteady  and  costly  in  its  working ; 
besides,  it  pulled  the  rails  to  pieces,  the  entire  strain  being 
upon  the  rack-rail  on  one  side  of  the  road.  The  boiler,  how- 
ever, having  shortly  blown  up,  there  was  an  end  of  the  engine, 
and  the  colliery  owners  did  not  feel  encouraged  to  try  any 
further  experiment. 

An  efficient  and  economical  working  locomotive  engine, 
therefore,  still  remained  to  be  invented;  and  to  accom- 
plish this  work  Mr.  Stephenson  now  applied  himself.  Profit- 
ii^  by  what  his  predecessors  had  done,  warned  by  their 
failures  and  encouraged  by  their  partial  successes,  he  com- 
menced his  important  labours.  There  was  still  wanting  the 
man  who  should  accomplish  for  the  locomotive  what  James 
Watt  had  done  for  the  steam-engine,  and  combine  in  a  com- 
plete form  the  separate  plaos  of  others,  embodying  with  them 
such  original  inventions  and  adaptations  of  his  own  as  to 
entitle  him  to  the  merit  of  inventing  the  working  locomotive, 
in  the  same  manner  as  James  Watt  is  regarded  as  the  inventor 
of  the  working  condensing-engine.  This  was  the  great  work 
upon  which  George  Stephenson  now  entered,  probably  without 
any  a(le(|uate  idea  of  the  immense  consequences  of  his  labours 
to  society  and  civilisation. 

He  procee<led  to  bring  the  subject  of  constructing  a 
*'  Travelling  Engine,"  as  he  then  denominated  the  locomotive, 
under  the  notice  of  the  loiwees  of  the  Killingworth  colliery,  in 
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the  year  1813.  Lord  Ravensworth,  the  principal  partner,  had 
already  formed  a  very  fovourable  opinion  of  Stephenson,  from 
the  important  improvements  which  he  had  effected  in  the 
colliery  engines,  both  above  and  below  ground ;  and,  after 
considering  the  matter,  and  hearing  Stephenson's  statements, 
he  authorised  him  to  proceed  with  the  construction  of  a  loco- 
motive,— though  his  lordship  was,  by  some,  called  a  fool  for 
advancing  money  for  such  a  purpose.  ^^The  first  locomo- 
tive that  I  made,"  said  Mr.  Stephenson,  many  years  after*, 
when  speaking  of  his  early  career  at  a  public  meeting  in 
Newcastle,  "was  at  Killingworth  colliery,  and  with  Lord 
Havensworth's  money.  Yes !  Lord  Bavensworth  and  partners 
were  the  first  to  entrust  me  with  money  to  make  a  locomotive 
engine.  That  engine  was  made  thirty-two  years  ago,  and  we 
called  it  *My  Lord,'  I  said  to  my  friends,  there  was  no  limit 
to  the  speed  of  such  an  engine,  if  the  works  could  be  made 
to  stand  it." 

Mr.  Stephenson  had,  however,  many  serious  difficulties  to 
encounter  before  he  could  get  fairly  to  work  with  the  erection 
of  his  locomotive.  His  chief  difficulty  was  in  finding  me- 
chanics sufficiently  skilled  in  the  knowledge  of  machinery  and 
in  the  use  of  tools,  to  follow  his  instructions  and  embody  his 
designs  in  a  practical  shape.  Skilled  mechanics  were  few  in 
number  in  those  days,  and  were  for  the  most  part  confined  to 
Birmingham,  Manchester,  Leeds,  and  London.  The  tools  in 
use  about  the  collieries  were  rude  and  clumsy;  and  there 
were  then  no  such  facilities  as  now  exist  for  turning  out 
machinery  of  an  entirely  new  character.  Mr.  Stephenson  was 
thus  under  the  necessity  of  working  with  such  men  aiid  tools 
as  were  at  his  command ;  and  he  had  in  a  great  measure  to 
train  and  instruct  his  workmen  himself.  The  new  engine 
was  built  in  the  workshops  at  the  West  Moor,  the  leading, 

*  Speech  at  the  opening  of  the  Newcastle  and  Darlington  Railway,  June 
iSth,  1844. 
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auyjinnn?  'i#»anr  ^^  iflu  "!!!iicTfaiL  "fii*  TriiliiarT  bladkanith.  an 
««>i;^li^sr  iF'irxniaiL  jl  aia  tst'^  -hnjurri  inis^  *iif«r  to  che  work 
2ii«v  *amfi&ift  11  inn. 

In.  "iiia  icn:  jt.er}niiji±r^  snomned  ic  ExIIizijTwortiu  Mr. 
.rr«^iii^if>r.iL  Vj  iiiiziie  -^rvTir  x^iluw^l  -zie  piiuL  '^c  BInaLkm^p's  en- 
iru*.  "HLfe  V.Gtg  TTM  rr^Hii^t'a*,  -augu:  a*ta:  in.  tengdi  and  thirty- 
S-nr  ini!tif*s  zi  iLame&s:.  "rxa  la  ^vnnJ  iie  Scibe  tw«itT inches 
irliie  piMisii;r  *iLr:ii:z!i  zihi  Siijs;.     The  ffigiae  faiki  two  ver- 
tical  TTliiiicn  vC  ^j^i-z  buitti  ffazueiksr  amJ  two  feet  stroke  let 
ins»'j  :Le  l>:£Ler.  w*:-rT^,-g  iL<^  ppi-^KiIfn^  gear  with  croes-heads 
and  ^jnnectin^-n>i&     Tbe  p?ver  of  the  two  crlinders  was 
CMXin^Kd  bj  m«5ftnd  of  spr:r-whe«}&.  which  commonicated  the 
UMjCiTe  power  to  the  wheels  sopporang  the  engine  on  the  rail, 
huitead  oi,  as  in  Blcnkin^kp's  engine,  to  cogwheels  which 
acted  on  the  cogged  rail  independent  of  the  four  supporting 
wheeb.     This  adoption  of  spar-gear  was  the  chief  pecuUarity 
of  the  new  engine :  it  worked  upon  what  is  termed  the  second 
motion.     The  chimney  was  of  wrought  iron,  around  which 
was  a  chamber  extending  back  to  the  feed-pumps,  for  the 
purpose  of  heating  the  water  previous  to  its  injection  into 
tho  boiler.     The  engine  had  no  springs  whatever,  and  was 
mounted  on  a  wooden  frame  supported  on  four  wheels.     In 
onh'r,  however,  to  neutralise  as  much  as  possible  the  jolts  and 
NlinckN  which  such  an  engine  would  necessarily  encounter 
tVniii  tho  obstacles  and  inequalities  of  the  then  very  imper- 
I'mi'I.  |ilivto-way,  the  water  barrel  which  served  for  a  tender, 
Wrt«  lUod  to  tho  end  of  a  lever  and  weighted,  the  other  end  of 
Mm*  Invnr  bt^iuj^  connected  with  ihe  frame  of  ihe  locomotive 
fi*tnU%^t\     My   thin  means  the  weight  of  the  two  was  more 
«'|Mnlly  i||niiibut,Ml,  though  the  contrivance  did  not  Vy  jway 
th^uhti  i<nu\\truHuU^  fop  the  total  absence  of  springs. 

I  »M;  wh«it|i,  ,,j'  Jin,  ,n,^  locomotive  were  all  smoolJk  -uid  •.: 
*^  '*'*•  IUt,i  tt|,|^|,|„  11,,^^^  1,^1  )3^^  ^  constructed.  FVmi  ii.; 
*'**'  Ml,  «ti'|,lM-„^,„  ^^^^  convinced  that  the  adhesSoa ^< wwa 
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a  smooth  wheel  and  an  edge-rail  would  be  as  efficient  as  Mr. 
Blackett  had  proved  it  to  be  between  the  wheel  and  the  tram- 
road.  And,  although  every  one  at  that  time  argued  that  the 
adhesion  upon  a  tram-rail  was  by  no  means  a  criterion  of 
what  the  adhesion  would  be  upon  an  edge-rail,  Mr.  Ste- 
phenson felt  confident  that  there  was  no  essential  difference 
between  the  one  and  the  other.  Before,  however,  constructing 
the  smooth  wheels  for  his  locomotive,  he  had  the  adhesion 
between  the  wheels  of  a  carriage  properly  loaded  and  the 
rails,  tested  and  satisfactorily  proved  by  experiment.  He 
made  a  number  of  workmen  mount  upon  the  wheels  of  a 
waggon  moderately  loaded,  resting  their  entire  weight  upon 
the  spokes  on  one  side,  and  found  that  the  waggon  could  thus 
be  easily  propelled  forward  without  the  wheels  slipping.  He 
then  determined  to  fix  smooth  wheels  upon  his  locomotive,  in 
the  firm  belief  that  the  weight  of  the  engine  would  of  itself 
give  sufficient  adhesion  for  the  purposes  of  traction. 

The  engine  was,  after  much  labour  and  anxiety,  and  fre- 
quent alterations  of  parts,  at  length  brought  to  completion, 
having  been  about  ten  months  in  hand.  It  was  first  placed 
upon  the  Killingworth  Bailway  on  the  25th  of  July,  1814,  and 
its  powers  were  tried  on  the  same  day.  On  an  ascending 
gradient  of  1  in  450,  the  engine  succeeded  in  drawing  after  it 
eight  loaded  carriages  of  thirty  tons'  weight  at  about  four 
miles  an  hour ;  and  for  some  time  after,  it  continued  regularly 
at  work.  It  was  indeed  the  most  successful  working  engine 
that  had  yet  been  constructed. 

Although  a  considerable  advance  upon  all  previous  loco- 
motives, ^^Blutcher"  (as  the  engine  was  popularly  called)  was 
nevertheless  a  somewhat  cumbrous  and  clumsy  machine.  The 
parts  were  huddled  together.  The  boiler  constituted  the 
principal  feature,  and,  being  the  foundation  of  the  other 
parts,  it  was  made  to  do  duty  not  only  as  a  generator  of  steam, 
but  also  as  a  basis  for  the  fixings  of  the  machinery  and  for 
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the  bearings  of  the  wheels  and  axles.  The  want  of  springs 
was  seriously  felt,  and  the  progress  of  the  engine  was  a 
succession  of  jolts,  causing  considerable  derangement  to  the 
machinery.  The  mode  of  communicating  the  motive  power 
to  the  wheels  by  means  of  the  spur-gear  also  caused  frequent 
jerks,  each  cylinder  alternately  propelling  or  becoming  pro- 
pi'^lleil  by  the  other,  as  the  pressure  of  the  one  upon  the 
wheels  became  greater  or  less  than  the  pressure  of  the  other ; 
and,  when  the  teeth  of  the  cogwheel  became  at  all  worn, 
a  rattling  noise  was  produced  during  the  travelling  of  the 
engine. 

Ah  the  principal  test  of  the  success  of  the  locomotive  was 
its  economy  as  compared  with  horse  power,  careful  calculations 
were  made  with  the  view  of  ascertaining  this  important  point. 
Tlio  result  was,  that  it  was  found  the  working  of  the  engine 
was  at  first  liarely  economical ;  and  at  the  end  of  the  year  the 
steam  ]H)wer  and  the  horse  power  were  ascertained  to  be  as 
nearly  as  possible  upon  a  par  in  point  of  cost.  The  fate  of 
the  locomotive  in  a  great  measure  depended  on  this  very  en- 
gine. Its  speed  was  not  beyond  that  of  a  horse^s  walk*  and 
sufficient  steam  could  not  be  raised  to  enable  it  to  accomplish 
more  on  an  average  than  about  three  miles  an  hour.  Tlie 
result  was  anything  but  decisive ;  and  the  locomotive  might 
have  been  condemned  as  useless,  had  not  Mr.  Stephenson 
at  this  juncture  applied  the  steam  blast,  and  thus  at  once 
doul)led  the  power  of  the  engine. 

Although  Trevethick,  in  the  engine  constructed  by  him  in 
1804,allowe<l  the  waste  steam  to  escape  into  the  chimney,  there 
was  no  object  in  the  arrangement  beyond  that  compassed  by  the 
driver  of  Mr.  Blackett's  Wylam  engine, — namely,  to  get  rid  of 
a  nuisance  and  to  avoid  the  noise  caused  by  the  escape  steam 
blowing  off  in  jets  into  the  open  air.  The  exit  pipe  adopted 
by  Mr.  Trevethick,  as  we  have  already  observed,  was  not 
contrivctl  with  the  view  of  producing  any  eflFect,  nor  does  any 
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seem  to  have  been  prod\iced^  for  it  is  certain  that  he  afterwards 
abandoned  the  arrangement.  It  is  remarkable  that  a  man  so 
ingenious  as  Trevethick  should  not  have  discerned  its  advan- 
tages ;  but  it  is  clear  that  he  could  not  have  done  so,  for  as 
late  as  1815,  after  Creorge  Stephenson  had  discovered  and 
successfully  adopted  the  steam  blast,  Trevethick  took  out 
a  patent,  the  principal  object  of  which  was  to  "  produce  a 
current  of  air  in  the  manner  of  a  winnowing  machine,  to  blow 
ike  firer  **  Flat  plates  or  leaves,"  revolving  in  a  case,  were 
the  means  adopted  by  him  for  this  purpose ;  and  in  the  same 
patent,  he  proposed  to  "  place  in  the  flue  a  screw  or  set  of 
vanes,  somewhat  similar  to  a  smoke-jack,"  which  were  "  to 
revolve  by  connection  with  the  steam-engine,  for  the  purpose 
of  creating  an  artificial  draft  in  the  chimney, ^^  This  contrivance 
was  however  a  useless  one,  as  Mr.  Stephenson's  mode  of 
applying  the  blast  already  threw  it  far  into  the  shade  as  a 
means  of  stimulating  combustion  by  artificial  means. 

It  is  remarkable  how  little  Trevethick  really  accomplished 
for  railway  progress,  notwithstanding  his  ingenuity  and  skill 
as  an  inventor  and  mechanician.  Instructed  by  Murdoch  and 
assisted  by  Vivian,  he  was  enabled  to  erect  his  first  steam- 
carriage,  after  which  he  constructed  his  first  railway  locomotive. 
But  Trevethick  was  one  of  those  men  who  are  satisfied  with 
making  a  beginning.  He  was  not  endowed  with  the  gift  of 
continuance — the  quality  of  perseverance.  With  half  the 
cleverness,  and  double  the  application,  he  might  have  success- 
fully worked  out  the  problem  of  railway  locomotion,  and  kept 
&r  ahead  of  all  competitors.* 

♦  In  1809,  Trevethick  was  occupied  with  the  fonnation  of  a  Tunnel  under 
the  Thames  at  Rotherhithe.  It  was  originallj  projected  by  Ralph  Dodd,  an 
engineer  of  the  last  century;  and  was  now  taken  up  by  Trevethick.  He 
actuaUy  succeeded  in  driving  his  driftway  1000  feet  under  the  bed  of  the  river. 
"When  he  had  got  thus  far,  a  surveyor  appointed  by  the  subscribers  reported  to 
them  that  Trevethick  had  run  the  line  of  the  tunnel  a  foot  out  of  the  perpen- 
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George  Stephenson  was  a  man  of  an  entirely  different  fibre. 
His  patience  was  never  baffled  by  failure ;  his  faith  was  never 
shaken  by  opposition.     When  he  became  fully  possessed  by  a 

dkoUr.  To  disproTe  this,  Treyethick,  in  high  dudgeon,  ordered  a  hole  to  be 
■ttde  in  the  roof  of  the  tunnel  at  low  water,  through  which  a  part/  of  men  in 
a  Umu  aWore  it,  were  directed  to  push  a  series  of  jointed  rods,  while  TreTcthick 
was  to  take  his  observations  from  the  shons  The  water,  as  might  have  been 
cx|^?ct<d.  rushed  with  prodigious  force  through  the  opening  made  in  the  roof 
c^  the  tunnel,  whilst  the  engineer  himself  was  engaged  in  superintending  the 
fCvHminaiT  operations,  and  he  had  nearly  lost  his  life  on  the  occasion.  This 
cash  act  was  the  death-blow  to  the  project  The  Tunnel  works  were  imme- 
distely  abandoned,  and  Treyethick  returned  to  ComwalL 

Tbe  patents  taken  out  from  time  to  time  bj  Treyethick  show  the  restless 
ii^enaifr  of  the  man.     1st  On  the  24th  March  1802,  is  his  patent,  taken' out, 
M  cwjanction  with  ViTian,  for  the  application  of  steam-engines  to  the  dnviiig 
^"^  Cttnia^fs..     2nd.  On  the  5th  July,  1808,  is  his  patent  for  machinery  for 
i;rw-.rj^  driving,  ^ircing.  and  discharging  ships  and  other  vessels.    3rd.  Ou 
:iw  5:«  i\*>y<r.  ISO?,  in  conjunction  with  Mr.  Dickinson,  he  patents  "a 
>{w  Txcij.xi  cc  s^K-^-lng  carpxs  in  ships."    4ih.  On  the  29th  April,  1809,  tlio 
«ax*  rJLr:.'^  r^x^k  a  patient  for  **  certain  inventions  calculated  to  improve 
s;*^^  i.r«-ll.;Kv;.£7«  aai  ntvigaiioii,  and  to  contribute  to  the  better  subsistence 
cc  riAr.,'','c^'    Ar,i  Mh.  On  the  6th  June,  1815,  Trevethick  patents  •*  certain 
isayi\-»v:wr»  :::  ibe  hi^t-pressMiw  steam-«ngine,  and  the  application  thereof, 
^ii>,  .r  ^ftiiX-^:  ci*.-^h:2<n.  to  useful  jHirposes."     From  the  specification  of 
iKvx  UN:.r.u'.'t:o:-..\!  j\*&:r.t  is  irould  appear  as  if  Trevethick  had  hit  upon  the 
hUv*  **:  '.Nk'  M-'vik'  y.freCjtr^  as  appean  from  the  following  extract : — "Tlie 
tV'uit^  (vftti  of  iv.ji  i:'.vc::iivNS,  and  that  which  comes  under  the  second  part  of 
u»\  tiiu\  v\v»,>::tj*  of  a  m^xle  of  pivtpelling,  drawing,  or  causing  ships,  boat.*), 
Aiul  othor  ^vxM'U  to  pdutf  through  the  water,  which  purpose  I  effect  hy  con- 
frivu^ui!^  A  >i«v^nu  or  «civw,  or  a  number  of  leaves  placed  obliquely  round 
44U  A\is  Muu*ar  to  the  vanes  o(  a  smoke-jack,  which  shall  be  made  to  re- 
\N'l\v  v\(ih  i;r\'Ai  >|\xnU  in  a  line  with  the  required  motion  of  the  ship,  boat, 
\u  \^^h^,'^  w^tM-^i,  ys:  |>araUei  to  the  same  line  of  motion:  the  obliquity  of  the 
iiiua%l  oi  I  ho  \%v»rm.  K'rew,  or  leaves,  admits  of  considerable  variety,  acconling 
lo  iho  \U-,ci-\v  of  ^eKvii\  given  to  it  and  speed  required,  and  according  to  the 
|Ht\u-i  wah  whioh  it  lit  dri\en  ;  but  as  a  general  me<lium,  I  by  preference  con- 
Ui\\\  thui  iho  thivail  of  the  nerx'w  at  its  outer  edge  shall  make  with  its  axis 
HU   uii^lo  ol  utiiut  thiity  kW^tws,*' -- Specification  No.  3922,  Patent  Record 
iiifi**'.     till  hitf  loiuiu  fiA'Ui  America  (hereafter  noticed),  Trevethick  took  out 
UiirtMiiliii  |.uie.uii.,  in  |83I  and  1832;  one  for  heating  apartments,  and  two 
itiiiuiiUil  uith  i\w  »it.utfeiigiuc  and  its  applications. 
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coDTiction,  he  held  to  it  with  a  dogged  tenacity,  acd  braved 
the  shafts  of  ridicule,  the  ai^uments  of  opponents,  and  tiie 
shrugs  and  the  sneen  of  the  utterly  indifferent.  Abore  all, 
be  was  an  accurate  and  careful  obeerver,  and  the  improve- 
ments which  he  was  enabled  to  effect  in  the  locomotive,  were 
mainly  due  to  the  care  with  which  he  noted  &cts,  and  the 
patient  reflection  which  he  bestowed  upon  them,  with  the 
object  of  turning  them  to  useful  account. 

Thus,  bis  adoption  of  the  steam-blast  in  the  chimney 
was  in  no  way  the  issue  of  accident ;  but  it  was  an  invention 
the  result  of  careful  observation  and  patient  reflection.  In 
his  first  locomotive  the  eduction  steam  was  allowed  to  escape 
into  the  open  atmosphere,  with  a  loud  and  hissing  blast  which 
was  the  terror  of  horses  and  cattle,  and  was  generally  com- 
plained of  as  a  nuisance.  A  neighbouring  squire  even  threat- 
ened an  action  gainst  the  colliery  lessees  if  it  were  not  put 
an  end  to.  But  Mr,  Stephenson's  attention  had  already  been 
drawn  to  the  circumstance  of  the  much  greater  velocity  with 
which  the  steam  escaped,  as  compared  with  the  velocity  with 
which  the  smoke  issued  from  the  chimney  of  the  engine.  He 
then  thought  that,  by  conveying  the  eduction  steam  into  the 
chimney  and  there  allowing  it  to  escape  in  a  vertical  direc- 
tion, its  velocity  would  be  imparted  to  the  smoke  from  the 
furnace,  or  to  the  ascending  current  of  Mr  in  the  chimney. 

The  experiment  was  no  sooner  made  than  the  power  of  the 
engine  became  more  than  doubled ;  combustion  was  stimu- 
lated by  the  blast ;  consequently  the  capability  of  the  boiler 
generating  steam  was  greatly  increased,  and  the  effective  for 
power  of  the  engine  was  augmented  in  precisely  the  same 
proportion,  without  in  any  way  adding  to  its  weight. 

This  simple  but  beautiful  expedient,  though  it  has  biUierto 
received  but  slight  notice  as  an  original  idea  on  the  part  of 
its  author,  was  really  fraught  with  the  most  important  con- 
sequences  to  railway  communication;  and  it  is  not  too  much 
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to  say  that  the  success  of  the  locomotive  depended  upon  its 
adoption.  Without  the  steam-blast^  the  advantages  of  the 
"  multitubular  boiler "  could  never  have  been  fairly  tested ; 
and  it  was  these  two  improvements,  working  together,  which 
afterwards  secureil  the  triumph  of  the  locomotive  on  the 
o]>oniug  of  the  Liverpool  and  Manchester  Railway.  Without 
the  Hteam-bla^t,  by  which  the  intensity  of  combustion  was 
kept  up  to  the  highest  point,  and  the  evolution  of  steam 
was  thus  rapidly  effecteil,  high  rates  of  speed  by  means  of  the 
combustion  of  coke  could  not  have  been  attained ;  and  loco- 
motives might  still  have  heen  dragging  themselves  unwieldily 
along  at  not  more  than  five  or  six  miles  an  hour. 

The  steam-blast  hail  scarcely  been  adopted,  with  so  decided 
a  Huccessy  when  Mr.  Stephenson,  observing  the  numerous 
defectH  in  his  engine,  and  profiting  by  the  experience  which 
he  had  already  acquireil,  determined  to  construct  a  second 
engine,  in  which  to  embody  his  improvements  in  their  best 
form.  Careful  and  cautious  observation  of  the  working  of 
his  locomotive  hml  convinced  him  that  the  complication 
ariHing  out  of  the  action  of  the  two  cylinders  being  combined 
by  Hpur-wheels,  would  prevent  its  coming  into  practical 
use.  He  accordingly  directetl  his  attention  to  an  entire 
change  in  the  construction  and  mechanical  arrangements  of 
the  machine ;  and  in  the  following  year,  conjointly  with  Mr. 
I)o<ld,  who  pn>vi<le<l  the  necessary  money,  he  took  out  a 
patent,  tlattnl  the  28th  of  February,  1815,  for  an  engine  which 
combiiuHl  in  a  remarkable  degree  the  essential  requisites 
of  an  economicid  locomotive ;  that  is  to  say,  few  parts,  sim- 
plicity in  their  action,  and  directness  in  the  mode  by  which 
the  ])ower  was  communicated  to  the  wheels  supporting  the 
engine. 

ThiH  h)comotive,  like  the  first,  had  two  vertical  cylinders, 
which  communicate<l  directly  with  each  i>air  of  the  four 
wheelH  that  8up|K)rted  the  engine,  by  means  of  a  cross-heail 
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and  a  pair  of  oonnectmg-rods.  But,  in  attempting  to  esta« 
blish  a  direct  communication  between  the  cylinders  and  the 
wheels  that  rolled  upon  the  rails^  considerable  difficulties 
presented  themselves.  The  ordinary  joints  could  not  be 
employed  to  unite  the  parts  of  the  engine,  which  was  a  rigid 
mass,  with  the  wheels  rolling  upon  the  irregular  surface  of 
the  rails ;  for  it  was  evident  that  the  two  rails  of  the  line  of 
way  —  more  especially  in  those  early  days  of  imperfect  con- 
struction of  the  permanent  road  —  could  not  always  be  main- 
tained at  the  same  level,  —  that  the  wheel  at  one  end  of  the 
axle  might  be  depressed  into  one  part  of  the  line  which  had 
subsided,  whilst  the  other  wheel  would  be  comparatively 
elevated ;  and,  in  such  a  position  of  the  axle  and  wheels,  it 
was  obvious  that  a  rigid  communication  between  the  cross- 
head  and  the  wheels  was  impracticable.  Hence  it  became 
necessary  to  form  a  joint  at  the  top  of  the  piston-rod  where 
it  united  with  the  cross-head,  so  as  to  permit  the  cross-head 
to  preserve  complete  parallelism  with  the  axle  of  the  wheels 
with  which  it  was  in  communication. 

In  order  to  obtain  that  degree  of  flexibility  combined  with 
direct  action,  which  was  essential  for  ensuring  power  and 
avoiding  needless  friction  and  jars  from  irregularities  in  the 
road,  Mr,  Stephenson  made  use  of  the  "  ball  and  socket " 
joint  (so  called  from  its  resemblance  to  the  hip-joint  of  the 
human  body)  for  eflFecting  a  union  between  the  ends  of  the 
cross-heads  where  they  imited  with  the  connecting-rods,  and 
between  the  ends  of  the  connecting-rods  where  they  were 
united  with  the  crank-pins  attached  to  each  driving-wheel. 
By  this  arrangement  the  parallelism  between  the  cross-head 
and  the  axle  was  at  all  times  maintained  and  preserved, 
without  producing  any  serious  jar  or  friction  on  any  part  of 
the  machine. 

The  next  important  point  was,  to  combine  each  pair  of 
wheels  by  means  of  some  simple  mechanism,  instead  of  by 
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tlie  i\H;-wlii>els  which  had  formerly  been  used.  And,  with 
this  object,  Mr.  Stephenson  began  by  inserting  each  axle  into 
two  cxAuks  at  right  angles  to  each  other,  with  rods  com- 
municHting  horizontidly  between  them. 

A  Kxvmotive  w«s  accordingly  constructed  upon  this  plan 
in  tho  yt\!ur  1S15.  and  it  was  found  to  answer  extremely 
welL  But  at  that  period  the  mechanical  skill  of  the  country 
^-as  not  e^^ual  to  the  task  of  forging  cranked  axles  of  the 
^nuhluo^  and  stivngth  necessary  to  stand  the  jars  incident 
to  Uxvmotivo  work.  Mr.  Stephenson  was  accordingly  com- 
{H'IKhI  to  fall  l>aok  u^x^n  a  substitute,  which,  although  less 
Kiniplo  and  otficiont^  was  within  the  mechanical  capabilities 
of  tho  workmen  of  that  day,  in  respect  of  construction  as 
woll  as  rt'(vair.  Ho  a<K^ptoil  a  chain  which  rolled  over  in- 
donttsl  whivls  plact\l  on  the  centime  of  each  axle,  and  so 
arnui4^s)  that  tho  two  pairs  of  wheels  were  eflFectually  coupled 
luu)  luado  to  ktvp  ivuv  with  each  other.  The  chain,  how- 
i»vor*  al^or  a  fow  voarii*  u*,  Ivcame  stretched,  and  then  the 
oujjiuos  wort*  Hablo  to irT\*g\ilarity  in  their  working,  especially 
in  ohauiiiub;  frvnu  workiu;:  back  to  working  forward  again. 
KyoiUu:^Hy  tho  chain  was  laid  aside,  and  the  front  and  hind 
wluH'ls  woro  uuittsl  by  rvvJs  ou  tho  outside,  instead  of  by  rods 
iiiul  orauk  axlos  iusido.  as  sjvciliod  in  the  original  patent. 
This  o\|HHlioi)t  ivniplotoly  answorevl  the  purpose  required, 
\vith\tut  iuvolviu);  any  ox|Hn\sivo  v^r  ditKcult  workmanship. 

Thus,  in  tho  year  ISlo.  Mr.  Stophenson.  by  dint  of  patient 
and  |H»rsi»vt»rin^  laKnir,  —by  oar^*ful  olv^rvation  of  the  works 
of  ttthors  }uul  uovor  no^jUvtiuj*  to  avail  himself  of  their  sug- 
gi^slioiis  had  suixnhhUsI  in  manufacturing  an  engine  which 
inohulod  (ho  t'oUow  iu^:  im] vrtant  improvements  on  all  previous 
altoiupts  iu  tho  siuuo  dirtvtion,  viz.:  simple  and  direct  com- 
iiiuiiioalioii  U'twtvn  tho  oyliudor  iuul  tho  wheels  rolling  up3n 
tho  ruiU;  joint  adhesion  of  idl  tho  wluvls.  attained  by  the  use 
of  liorixoiitul  iMumvtiiig  r^nls;  and  finally,  a  beautiful  methinl 
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of  exciting  the  combustion  of  the  fuel  by  employing  the  waste 
steam,  which  had  formerly  been  allowed  uselessly  to  escape 
into  the  air.  Although  many  improvements  in  detail  were 
afterwards  introduced  in  the  locomotive  by  Mr.  Stephenson 
himself,  as  well  as  by  his  equally  distinguished  son,  it  is 
perhaps  not  too  much  to  say  that  this  engine,  as  a  mechanical 
contrivance,  contained  the  germ  of  all  that  has  since  been 
effected.  It  may  in  fact  be  regarded  as  the  type  of  the 
present  locomotive  engine. 
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CHAP,  X. 

INVENTS  THE   "  GEOKDY "  SAFETT  LAMP. 

Explosions  of  fire-damp  were  unusually  frequent  in  the  coal 
mines  of  Northumberland  and  Durham  about  the  time  when 
George  Stephenson  was  engaged  in  the  construction  of  his 
first  locomotives.  These  explosions  were  frequently  attended 
with  fearful  loss  of  life  and  dreadful  suffering  to  the  colliery 
workers.  Killingworth  Colliery  was  not  free  from  such  de- 
plorable calamities ;  and  during  the  time  that  Stephenson  was 
employed  as  a  brakesman  at  the  West  Moor,  several  "blasts" 
took  place  in  the  pit,  by  which  many  workmen  were  scorched 
and  killed,  and  the  owners  of  the  colliery  sustained  heavy 
losses.  One  of  the  most  serious  of  these  accidents  occurred  in 
1806,  not  long  after  he  had  been  appointed  brakesman,  bv 
which  ten  persons  were  killed.  Stephenson  was  workinj:  at 
the  mouth  of  the  pit  at  the  time,  and  the  circumstances  CK>n- 
nected  with  the  accident  seem  to  have  made  a  deep  impres- 
sion on  liis  mind,  as  will  appear  from  the  following  graphic 
account  which  he  gave  to  a  committee  of  the  House  of  Com- 
mons, some  thirty  years  after  the  event* : — 

"  Tlie  pit  had  just  ceased  drawing  coals,  and  nearly  all  the 
men  had  got  out.  It  was  some  time  in  the  afternoon,  a  little 
after  midday.  There  were  five  men  that  went  down  the  pit ; 
four  of  them  for  the  purpose  of  preparing  a  place  for  the 
furnace.     Tlie  fifth  was  a  person  who  went  down  to  set  them 

*  Evidence  given  before  tlic  Select  Committee  on  Accidents  in  Mines,  S6th 
Juno»  1835. 
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to  work.  I  sent  the  man  down  myself,  and  he  had  just 
got  to  the  bottom  of  the  shaft  about  two  or  three  minutes, 
when  the  explosion  took  place.  I  had  left  the  mouth  of  the 
pit,  and  had  gone  about  fifty  or  sixty  yards  away,  when  I 
heard  a  tremendous  noise,  looked  round,  and  saw  the  dis- 
charge come  out  of  the  pit  like  the  discharge  of  a  cannon. 
It  continued  to  blow,  I  think,  for  a  quarter  of  an  hour,  dis- 
charging everything  that  had  come  into  the  current.  There 
was  wood  came  up,  stones  came  up,  and  trusses  of  hay  that 
went  up  into  the  air  like  balloons.  Those  trusses  had  been 
sent  down  during  the  day,  and  I  think  they  had  in  some 
measure  injured  the  ventilation  of  the  mine.  The  ground  all 
round  the  top  of  the  pit  was  in  a  trembling  state.  I  went  as 
near  as  I  durst  go — everything  appeared  cracking  and  rend- 
ing about  me.  Part  of  the  brattice,  which  was  very  strong, 
was  blown  away  at  the  bottom  of  the  pits.  Very  large  pumps 
were  lifted  from  their  places,  so  that  the  engine  could  not 
work.  The  pit  was  divided  into  foiu-  by  partitions ;  it  was  a 
large  pit,  fourteen  feet  in  diameter,  and  partitions  were  put 
down  at  right  angles,  which  made  four  compartments.  The 
explosion  took  place  in  one  of  those  four  quarters,  but  it  broke 
through  into  all  the  others  at  the  bottom,  and  the  brattice  or 
partitions  were  set  on  fire  at  the  first  explosion.  After  it  had 
continued  to  blow  for  a  quarter  of  an  hour  the  discharge 
ceased,  and  the  atmosphere  all  roimd  poured  into  the  pit  to 
fill  up  the  vacant  place  that  must  have  been  formerly  occu- 
pied by  the  flame.  In  one  of  the  other  pits,  that  was  con- 
nected by  some  doors  in  a  drift  with  that  in  which  the 
explosion  took  place,  were  several  men,  some  of  whom  suc- 
ceeded in  getting  up  safe.  The  ropes  in  the  first  pit  were 
shattered  to  pieces  by  the  force  of  the  blasts,  but  the  ropes 
in  the  other  pits  were  still  left  comparatively  uninjured. 
Nobody  durst  go  near  the  shafts  for  some  time,  for  fear  of 
another  explosion  taking  place.     At  last  we  considered  it 


96  LIFE  OF  GEOBGE  STEPHENSON.  [cniP.  x. 

necessary  to  run  the  rope  backwards  and  forwards,  and  give 
the  miners,  if  there  were  any  at  the  bottom  of  the  shaft,  an 
opportunity  of  catching  the  rope  as  it  came  to  the  bottom. 
Whenever  the  rope  went  to  the  bottom  it  was  allowed  to 
remain  a  short  time,  till  we  considered  they  had  time  to 
cling  to  it.  Several  men  were  safely  got  up  in  this  way; 
and  another  man  had  got  hold  of  the  rope,  and  was  being 
drawn  up,  when  a  further  explosion  took  place  at  the  time  he 
was  in  the  shaft,  but  it  was  merely  like  the  discharge  of  a 
gun,  and  it  did  not  continue  like  the  former  blast.  This 
man,  it  appeared,  had  been  helped  up  so  far  by  the  increased 
current  which  came  about  him,  that,  the  rope  running  up  at 
a  great  velocity,  he  was  projected  up  the  shaft,  yet  he  was 
landed  without  injury :  it  was  a  singular  case.  Four  out  of 
the  five  men  who  had  been  sent  down  just  before  the  explo- 
fflon  took  place,  were  not  seen  again  for  three  or  four-and-twenty 
weeks,  when  they  were  found  buried  amongst  the  corves  or 
baskets  and  little  carriages  at  the  bottom  of  the  shafts.  The 
overlooker,  who  had  gone  to  set  these  men  to  work,  knew  the 
situation  they  were  likely  to  be  placed  in ;  and,  hearing  the 
noise  of  the  explosion  before  it  reached  the  shaft,  he  threw 
himself  l)ehind  some  pillars  near  the  pits,  so  that  the  current 
went  past  him,  but  the  flame  came  about  him,  and  nearly  all 
his  clothes  were  burnt  oflF  his  back,  though  he  laid  himself 
down  flat  upon  his  face  for  safety.  After  the  blast  ceased,  this 
person  got  up  and  found  his  way  round  to  the  other  pit,  when 
he  got  up  by  the  rope  in  the  manner  stated.  The  pit  con- 
tinued to  blast  every  two  or  three  hours  for  about  two  days. 
It  appears  that  the  coal  had  taken  fire,  and  as  soon  as  the 
carburette<l  hydrogen  gas  collected  in  suf&cient  quantity  to 
reach  the  part  where  it  was  burning,  it  ignited  again ;  but 
none  of  the  explosions  were  equal  to  the  first,  on  accoimt  of 
many  parts  of  the  mine  having  become  filknl  with  azotic  gas, 
or  the  after-dump  of  the  mine.       All  the  ditches  in  the 
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oountry-eide  were  stopped  to  get  water  to  pour  into  the  pit. 
We  had  extinguishing  or  fire-engines  brought  from  New- 
castle,  and  the  water  was  poured  in  till  it  came  above  the 
fire,  and  then  it  was  extinguished.  The  loss  to  the  owners 
of  the  colliery  by  this  accident  must  have  been  about 
20,000^" 

Another  explosion  of  a  similar  kind  occurred  in  the  same 
pit  in  1809,  by  which  twelve  persons  lost  their  lives.  George 
Stephenson  was  working  at  the  pit  when  the  accident  occur- 
red, but  the  blast  did  not  reach  the  shaft  as  in  the  former 
case;  the  unfortunate  persons  in  the  pit  having  been  suf- 
focated by  the  after-damp.  But  more  calamitous  explosions 
than  these  occurred  in  the  neighbouring  collieries ;  one  of  the 
worst  being  that  which  took  place  in  May,  1812,  in  the 
Felling  Pit,  near  Gateshead,  a  mine  belonging  to  Mr.  Brand- 
ling, by  which  no  fewer  than  ninety  men  and  boys  were 
su£focated  or  burnt  to  death.  And  a  similar  accident  occurred 
in  the  same  pit  in  the  year  following,  in  which  twenty-two 
men  and  boys  perished. 

It  was  natural  that  George  Stephenson,  when  appointed 
to  the  responsible  office  of  colliery  engine-wright,  should 
devote  his  attention  to  the  causes  of  these  deplorable  acci- 
dents, and  to  the  means  by  which  they  might  if  possible  be 
prevented.  His  daily  occupation  led  him  to  think  much  and 
deeply  on  the  subject.  As  the  engineer  of  a  colliery  so  ex- 
tensive as  that  of  Killingworth,  where  there  were  nearly  160 
miles  of  gallery  excavation,  and  in  which  he  personally 
superintended  the  formation  of  inclined  planes  for  the  con- 
veyance of  the  coal  to  the  pit  entrance,  he  was  necessarily  very 
often  underground,  and  brought  face  to  face  with  the  dangers 
of  fire-damp.  From  fissures  in  the  roofs  of  the  galleries, 
carburetted  hydrogen  gas  was  constantly  flowing ;  in  some  of 
the  more  dangerous  places  it  might  be  heard  escaping  from 
the  crevices  of  the  coal  with  a  hissing  noise.     Ventilation, 

n 
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firing,  and  all  conceivable  modes  of  drawing  out  the  foul  air 
had  been  adopted,  and  the  more  dangerous  parts  of  the  gal- 
leries were  built  up.  Still  the  danger  could  not  be  wholly 
prevented.  The  miners  must  necessarily  guide  their  stei)s 
through  the  extensive  imderground  pathways  with  lighted 
lamps  or  candles,  the  naked  flame  of  which,  coming  in  con- 
tact with  the  inflammable  air,  daily  exposed  them  and  their 
fellow-workers  in  the  pit,  to  the  risk  of  death  in  one  of  its 
most  dreadful  forms. 

One  day,  in  the  year  1814,  a  workman  hurried  into  Mr. 
Stephenson's  cottage  with  the  startling  informati<»  that  the 
deepest  main  of  the  colliery  was  on  fire  I  He  immediately 
hastened  to  the  pit-mouth,  about  a  hundred  yards  off,  whither 
the  women  and  children  of  the  colliery  were  fast  running, 
with  wildness  and  terror  depicted  in  every  face.  In  an 
energetic  voice  Stephenson  ordered  the  engineman  to  lower 
him  down  the  shaft  in  the  corve.  There  was  danger,  it  might 
he  death,  before  him, — but  he  must  go.  As  those  about  the 
pit-mouth  saw  him  descend  rapidly  out  of  sight,  and  heard 
from  the  gloomy  depths  of  the  shaft  the  mingled  cries  of 
despair  and  agony  rising  from  the  workpeople  below,  they 
gazed  on  the  heroic  man  with  breathless  amazement. 

lie  was  soon  at  the  bottom,  and  in  the  midst  of  his  work- 
men, who  were  paralysed  at  the  danger  which  threatened  the 
lives  of  all  in  the  pit.  Leaping  from  the  corve  on  its  touching 
the  groimd,  he  called  out,  "  Stand  back  I  Are  there  six  men 
among  you  who  have  courage  enough  to  follow  me  ?  If  so, 
come,  and  we  will  put  the  fire  out." 

Tlie  Killingworth  men  always  had  the  most  perfect  con- 
fidence in  George  Stephenson,  and  instantly  they  volunteered 
to  follow  him.  Silence  succeeded  to  the  frantic  tumult  of  the 
previous  minute,  and  the  men  set  to  work.  In  every  mine, 
bricks,  mortar,  and  tools  enough  are  at  hand,  and  by  Stephen- 
son's directions  materials  were  forthwith  carried  to  the  re- 
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quired  spot,  where,  in  a  very  short  time,  a  wall  was  raised  at 
the  entrance  to  the  main,  he  himself  taking  the  most  active 
part  in  the  work.  Thus  the  atmospheric  air  was  excluded, 
the  fire  was  extinguished,  the  people  were  saved  from  death, 
and  the  mine  was  preserved.* 

This  anecdote  of  Mr.  Stephenson  was  relateil  to  the  writer, 
near  the  pit-mouth,  by  one  of  the  men.  Kit  Ileppel,  who  had 
been  an  eye-witness  to  it,  and  helped  to  build  up  the  brick 
wall  by  which  the  fire  was  stayed,  though  several  workmen 
were  suffocated  in  the  pit.  Heppel  relates  that,  when  down 
the  pit  some  days  after,  seeking  out  the  dead  bodies,  the 
cause  of  the  accident  was  the  subject  of  some  conversation 
between  himself  and  Stephenson,  and  Heppel  then  asked  him, 
"  Coidd  nothing  be  done  to  prevent  such  awful  occurrences  ?  " 
Stephenson  replied  that  he  thought  something  might  be  done. 
**  Then,"  said  Heppel,  "  the  sooner  you  start  the  better ;  for 
the  price  of  coal-mining  now  is  pitmen! s  lives/' 

The  chief  object  to  be  attained  was,  to  devise  a  lamp  that 
would  bum  and  give  forth  sufficient  light  to  guide  the  miner 
in  his  undergroimd  labours,  without  communicating  flame  to 
the  inflammable  gas  which  accumulated  in  certain  parts  of 
the  pit.t    Something  had  already  been  attempted  towards  the 

*  Mr.  Nathaniel  Ogle  says  that  tho  same  anecdote  was  related  to  him  bj  a 
groap  of  colliers  in  the  main,  on  the  spot  where  the  fire  had  happened  ;  and 
that  their  heartj  energj  of  manner,  and  their  Northumbrian  dialect,  made  an 
impression  on  him  which  th^  lapse  of  upwards  of  thirty  years  did  not  weaken. 
— Prdiminary  Steps  to  the  Study  and  Endowment  of  Mind,  By  Nathamikl 
0€LB  :  Harrison,  1853. 

f  The  common  means  employed  by  tho  miners  for  lighting  those  parts  of  the 
mine  where  danger  was  apprehended  from  the  fire  ^damp,  was  by  a  steel  wheel, 
which,  being  made  to  rerolve  in  contact  with  flint,  afforded  a  succession  of 
sparks ;  but  the  apparatus  always  required  a  person  to  work  it ;  and  though 
much  less  liable  to  explode  the  fire-damp  than  a  common  candle,  yet  its  use 
was  not  altogether  free  from  danger,  and  tho  light  which  it  gave  forth  was  vciy 
incfScient 

H  2 
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invention  of  a  colliery  lamp  by  Dr.  Clanny,  of  Sunderland, 
who,  in  1813,  contrived  an  apparatus  to  which  he  gave  air 
from  the  mine  through  water,  by  means  of  bellows.  This 
lamp  went  out  of  itself  in  inflammable  gas.  It  was  found, 
however,  too  unwieldy  to  be  used  by  the  miners  for  the  pur- 
poses of  their  work.  A  committee  of  gentlemen  was  formed 
at  Sunderland  to  investigate  the  causes  of  these  explosions, 
and  to  devise,  if  possible,  some  means  of  preventing  them. 
At  the  invitation  of  that  committee.  Sir  Humphry  Davy, 
then  in  the  full  zenith  of  his  reputation,  was  requested  to  turn 
his  attention  to  the  subject.  He  accordingly  visited  the 
collieries  near  Newcastle  on  the  24th  of  August,  1815*;  and 
at  the  dose  of  that  year,  on  the  9th  of  November,  1815,  he 
read  his  celebrated  paper  "  On  the  Fire-Damp  of  Coal  Mines, 
and  on  Methods  of  lighting  the  Mine  so  as  to  prevent  its 
Explosion,'*  before  the  Boyal  Society  of  London.! 

But  a  humbler,  though  not  less  diligent  and  original, 
thinker  had  been  at  work  before  him,  and  had  already  prac- 
tically solved  the  problem  of  the  Safety  Lamp.  Stephenson 
was  of  course  well  aware  of  the  anxiety  which  prevailed  in  the 
colliery  districts  as  to  the  invention  of  a  lamp  which  should 
give  light  enough  for  the  miner's  work  without  exploiling 
the  fire-damp.  The  painful  incidents  above  describeil  only 
serveil  to  quicken  his  eagerness  to  master  the  diflBculty.  Ix^t 
the  reader  bear  in  mind  the  comparative  obscurity  of  Stephen- 
son^s  j)Osition,  for  he  was  as  yet  but  one  step  removed  from 
the  grade  of  a  manual  lal>ourer, —  the  meagreness  of  his 
scientific  knowledge,  all  of  which  he  hail  himself  gathere<l  bit 
by  bit  during  his  leisure  moments,  which  were  but  few, —  his 
almost  entire  liick  of  teachers,  excepting  his  own  keen  an<l 
ol)6ervaut  eye  and  his  shrewd  and  penetrating  judgment;  let 
these  things  be  remembereil,  and  the  invention  of  the  Geonly 

•  rariii*d  IJfo  of  Davy,  4to.  cd.,  [>.  310. 
t  Ihitl.  p.  315. 
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Safety  Lamp  by  Stephenson  will  be  regarded  as  an  achieve- 
ment of  the  highest  merit. 

For  several  years  he  had  been  engaged,  in  his  own  rude 
way,  in  making  experiments  with  the  fire-damp  in  the  Kal- 
lingworth  mine.  The  pitmen  used  to  expostulate  with  him 
on  these  occasions,  believing  that  the  experiments  were 
fraught  with  danger.  One  of  the  sinkers,  called  M'Crie, 
observing  him  holding  up  lighted  candles  to  the  windward  of 
the  "blower"  or  fissure  from  which  the  inflammable  gas 
escaped,  entreated  him  to  desist;  but  Stephenson's  answer 
was,  that  **  he  was  busy  with  a  plan  by  which  he  could  make 
his  experiments  useful  for  preserving  men's  lives."*  On  these 
occasions  the  miners  usually  got  out  of  the  way  before  he  lit 
the  gas. 

In  1815,  although  he  was  very  much  occupied  with  the 
business  of  the  collieries  and  with  the  improvements  in  his 
new  locomotive  engine,  he  was  also  busily  engaged  in  making 
experiments  on  inflammable  gas  in  the  Killingworth  pit.  As 
he  himself  afterwards  related  to  the  Committee  of  the  House 
of  Commons  t,  which  sat  on  the  subject  of  Accidents  in  Mines 
in  1835,  the  nature  and  object  of  those  experiments,  we  can- 
not do  better  than  cite  his  own  words :  — 

"  I  will  give  the  Committee,"  said  he, "  my  idea  mechanically, 
because  I  knew  nothing  of  chemistry  at  the  time.  Seeing  the 
gas  lighted  up,  and  observing  the  velocity  with  which  the 
flame  passed  along  the  roof,  my  attention  was  drawn  to  the 
contriving  of  a  lamp,  seeing  it  required  a  given  time  to  pass 
over  a  given  distance.  My  idea  of  making  a  lamp  was 
entirely  on  mechanical  principles ;  and  I  think  I  shall  be 

•  Evidence  given  before  the  Committee  appointed  to  report  upon  the  claims 
of  George  Stephenson,  relative  to  the  invention  of  his  Safety  Lamp.  Hodgson  ; 
Newcastle,  1817,  p.  21. 

t  Report— Accidents  in  Mines,  with  Evidence.  Parliamcntarj  Paper  603. 
Session  1835. 
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found  entirely  correct  in  my  views,  from  mechanical  reasoning. 
I  knew  well  that  the  heated  air  from  the  fire  drove  round  a 
smoke-jack,  and  that  caused  me  to  know  that  I  could  have  a 
power  from  it.  I  also  knew  very  well  that  a  steam-engine 
chimney  was  built  for  the  purpose  of  causing  a  strong  current 
of  air  through  the  fire.  Having  these  facts  before  me,  and 
knowing  the  properties  of  heated  air,  I  amused  myself  witli 
lighting  one  of  the  blowers  in  the  neighbourhood  of  where  I 
had  to  erect  machinery.  I  had  it  on  fire;  the  volume  of 
flame  was  coming  out  the  size  of  my  two  hands,  but  was  not 
so  large  but  that  I  could  approach  close  to  it.  Holding  my 
candle  to  the  windward  of  the  flame,  I  observed  that  it  changed 
its  colour.  I  then  got  two  candles,  and  again  placed  them  to 
the  windward  of  the  flame :  it  changed  colour  still  more,  and 
became  duller.  I  got  a  num))er  of  candles,  and  placing  them 
all  to  the  windward,  the  blower  ceased  to  bum.  This  then 
gave  me  the  idea,  that  if  I  could  construct  my  lamp  so  as, 
with  a  chimney  at  the  top,  to  cause  a  current,  it  would  never 
fire  at  the  top  of  the  chimney;  and  by  seeing  the  velocity  with 
which  the  ignited  fire-damp  passed  along  the  roof,  I  considered 
that,  if  I  could  produce  a  current  through  tubes  in  a  lamp 
equal  to  the  current  that  I  saw  passing  along  the  roof,  I  should 
make  a  lamp  that  could  be  taken  into  an  explosive  mixture 
without  exploding  externally." 

Such  was  Mr.  Stephenson's  theory,  when  he  proceeded  to 
embody  his  idea  of  a  miners'  safety  lamp  in  a  practical  form. 
In  the  month  of  August,  1815,  he  requested  his  friend  Mr. 
Nicholas  Wood,  the  head  viewer  of  the  colliery,  to  prepare  a 
drawing  of  a  lamp,  according  to  the  description  which  ho 
gave  him.  After  several  evenings'  careful  deliberations,  the 
drawing  was  propartMl,  and  it  was  shown  to  several  of  the 
hea<l  men  about  tlie  works.  "  My  first  lamp,"  said  Mr. 
St«»phens<>n,  tlescribing  it  to  the  Committee  above  referreil  to, 
"had  a  chimney  at  the  top  of  the  lamp,  and  a  tube  at  the 
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bottom,  to  admit  the  atmospheric  air,  or  fire-damp  and  air, 
to  feed  the  burner  or  combustion  of  the  lamp.  I  was  not 
aware  of  the  precise  quantity  required  to  feed  the  combustion; 
but  to  know  what  quantity  was  necessary,  I  had  a  slide  at  the 
bottom  of  the  first  tube  in  my  lamp,  to  admit  such  a  quantity 
of  air  as  might  eventually  be  foimd  necessary  to  keep  up  the 
combustion."  Stephenson  then,  accompanied  by  his  friend 
Wood,  went  to  Newcastle,  and  ordered  a  lamp  to  be  made  ac- 
cording to  the  prepared  plan,  by  Messrs.  Hogg,  tinmen,  at  the 
head  of  the  Side — a  well  known  street  in  Newcastle.  At  the 
same  time,  they  ordered  a  glass  to  be  made  for  the  lamp,  at  the 
Northumberland  Glass  House,  in  the  same  town.  This  lamp 
WB8  received  from  the  makers  on  the  21st  of  October,  and 
was  taken  to  Killingworth  for  the  purpose  of  experiment  on 
the  same  day. 

Stephenson  was  too  eager  for  the  issue  of  his  invention  to 
wait  until  the  following  morning ;  and  immediately  on  his 
arrival  at  the  colliery,  about  dusk,  a  party  went  down  the  pit 
with  the  lamp,  consisting  of  Stephenson,  Nicholas  Wood,  and 
John  Moodie,  the  under  viewer.  They  directed  their  steps 
towards  one  of  the  most  dangerous  parts  of  the  pit,  where 
the  explosive  gas  was  issuing  through  a  blower  in  the  roof  of 
the  mine  with  a  loud  hissing  noise.  By  erecting  some  deal 
boarding  around  that  part  of  the  gallery  into  which  the  gas 
was  escaping^  the  air  was  thus  made  more  foul  for  the  purpose 
of  the  experiment.  After  waiting  for  about  an  hour,  Moodie, 
whose  practical  experience  of  foul  air  in  pits  was  greater  than 
that  of  either  Stephenson  or  Wood,  was  requested  by  them  to 
go  into  the  place  which  had  thus  been  made  foul ;  and  having 
done  so,  he  returned,  and  told  them  that  the  smell  of  the  air 
was  such,  that  if  a  lighted  candle  were  now  introduced,  an  ex- 
plosion must  inevitably  take  place.  He  cautioned  Stephenson 
as  to  the  danger,  both  to  themselves  and  to  the  pit,  if  the  gas 
took  fire.    But  Stephenson  declared  his  confidence  in  the  safety 
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of  his  lamp,  and,  having  lit  the  wick,  he  boldly  proceeded  with 
it  t^jwania  the  exploeive  air.     The  others,  more  timid  and 
doubtful,  himg  back  when  they  came  within  hearing  of  the 
blower ;  and  apprehensive  of  the  danger,  they  retired  into  a 
safe  place,  out  of  sight  of  the  lamp,  which  gradually  disap- 
peareii  with  its  bearer,  in  the  recesses  of  the  mine.     It  was  a 
critical  moment ;  and  the  danger  was  such  as  would  have  tried 
the  stiMite^  heart.     Stephenson,  advancing  alone,  with  his  yet 
imtrieti  lamp,  in  the  depths  of  those  undergroimd  workings, — 
cadmly  venturing  his  own  life  in  the  determination  to  discover 
a  mo«ie  bv  which  the  lives  of  many  might  be  saved  and  death 
«ti:aumied  in  the^  fatal  caverns, — ^presented  an  example  of 
intn^pid  nenre  and  manly  courage,  more  noble  even  than  that 
whioh*  in  the  excitement  of  battle  and  the  collective   im- 
|v«roV!ii:y  of  a  chAr^\  carries  a  man  up  to  the  cannon's  mouth. 
A^:vario:ni:  to  ihe  place  of  danger,  and  entering  within  the 
fouUx!  air.  hi^  liirhte*!  lamp  in  hand,  Stephenson  held  it  firmly 
%Mits  in  the  full  oument  of  the  blower,  and  within  a  few  inches 
%xf  its  :vo^;;th !     Thus  exposed,  the  flame  of  the  lamp  at  first 
ino!>\'^^ai\l,  ,snd  then  fliokonxi  and  went  out ;  but  there  was  no 
o\plosi,\n  of  tho  ga.<;.    Stophenson  returned  to  his  companions, 
who  \>oiN^  still  ,«^t  A  distAJiiX\  and  told  them  what  had  occurreiL 
ll«>inij  now  n(\juin\l  A>mowhat  more  oonfidaioe,  they  ad- 
H*»hi'i»»l  \\\\\\  \\\\\\  to  a  ]»iut  fnmi  which  they  could  observe 
\\\\\\   u'\y\^\\    his  o\j><>rimont> — but  still  at  a  safe  distance. 
Tlii'S  mw  <lK*t  whon  the  Hghteil  lamp  was  held  within  the 
iik|tloiaho  n\ivtun\  Xhoxv  was  a  great  flame;  the  lamp  was 
tttntH"!    Hill  or  fill':  and  then  it  smothered  out.     Again  re- 
hiihiiMi    fit    \\\H    «N\n)}vini<ms,   he   relighted   the  lamp,   and 
»i|ii<iii.)  il»i»  ovpovitnonf^     This  he  did- several  times,  with 
Hm    iMHiiK   iifnill.      At    liMij^h  Wtxxl  and  Mooilie  ventured  to 
iii|v<iiiii  I  liimi  III  tlto  fou)<Hl   |K*irt  of  the  pit;  and«  in  making 
fnhii  n\  Nil   liHit  liiiilri,  Mr.  \Vo<h1  himself  held  up  the  lighl<^^ 
liiiii|i  in  I  III   lilnuii       SiH'li  wfi.s  fh<*  n*s\ilt  of  tho  firs*  exp**ri« 
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ments  with  the  fint  practicable  Miner*s  Safety  Lamp  ;  and 
such  the  daring  resolution  of  its  inventor  in  testing  its  valu- 
able qualities. 

Before  leaving  the  pit,  Stephenson  expressed  his  opinion 
that,  by  an  alteration  of  the  lamp,  which  he  then  contem- 
plated, he  could  make  it  bum  better.  This  was  by  a  change 
in  the  slide  through  which  the  air  was  admitted  into  the 
lower  part  of  the  lamp,  under  the  flame.  After  making  some 
experiments  on  the  air  collected  at  the  blower,  by  means  of 
bladders  which  were  mounted  with  tubes  of  various  diameters, 
he  satisfied  himself  that,  when  the  tube  was  reduced  to  a  cer- 
tain diameter,  the  explosion  would  not  pass  through ;  and  he 
fashioned  his  slide  accordingly,  reducing  the  diameter  of  the 
tube  imtil  he  conceived  it  was  quite  safe.  In  the  course  of 
about  a  fortnight  the  experiments  were  repeated  in  the  pit, 
in  a  place  purposely  made  foul  as  before.  On  this  occasion, 
a  larger  nimiber  of  persons  ventured  to  witness  the  experi- 
ments, which  again  proved  perfectly  successful.  The  lamp 
was  not  yet,  however,  so  efficient  as  he  desired.  It  required, 
he  observed,  to  be  kept  very  steady  when  burning  in  the 
inflammable  gas,  otherwise  it  was  very  liable  to  go  out,  in 
consequence,  as  he  imagined,  of  the  contact  of  the  burnt  air 
(as  he  then  called  it),  or  azotic  gas,  that  lodged  round  the 
exterior  of  the  flame.  If  Jhe  lamp  was  moved  backwards 
and  forwards  the  azote  came  in  contact  with  the  flame  and 
extinguished  it.  "It  struck  me,"  said  he,  "that  if  I  put 
more  tubes  in,  I  should  discharge  the  poisonous  matter  that 
himg  roimd  the  flame,  by  admitting  the  air  to  its  exterior 
part."  Although,  as  he  afterwards  explained  to  the  Com- 
mittee*, he  had  no  access  to  scientific  works,  nor  intercourse 
with  scientific  men,  nor  anything  that  could  assist  him  in  his 
inquiries  on  the  subject,  besides  his  own  indefatigable  spirit 

*  House  of  Commons  Report  and  Evidence,  already  quoted,  p.  103. 
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of  inquiry,  he  contrived  a  rude  apparatus  by  means  of  which 
he  proceeded  to  test  the  explosive  properties  of  the  gas,  and 
the  velocity  of  current  (for  this  was  the  direction  of  his  in- 
quiries) required  to  permit  the  explosion  passing  through 
tubes  of  diflferent  diameters.  His  own  description  of  these 
experiments,  in  the  course  of  which  he  had  several  "  blows 
up,"  is  interesting : 

"  I  made  several  experiments  (and  Mr.  Wood  was  with  me 
at  the  time)  as  to  the  velocity  required  in  tubes  of  diflferent 
diameters,  to  prevent  explosion  from  fire-damp.  We  made 
the  mixtures  in  all  proportions  of  light  carburetted  hydrogen 
with  atmospheric  air  in  the  receiver ;  and  we  foimd  by  the 
experiments  that  when  a  current  of  the  most  explosive  mix- 
ture that  we  could  make  was  forced  up  a  tube  four-tenths  of 
an  inch  in  diameter,  the  necessary  current  was  nine  inches  in 
a  second  to  prevent  its  coming  down  that  tube.  These  expe- 
riments were  repeated  several  times.  We  had  two  or  three 
blows  up  in  making  the  experiments,  by  the  flame  getting 
down  into  the  receiver,  though  we  had  a  piece  of  very  fine 
wire-gauze  put  at  the  bottom  of  the  pipe,  between  the 
receiver  and  the  pipe  through  which  we  were  forcing  the 
current.  In  one  of  these  experiments  I  was  watching  the 
flame  in  the  tube,  my  son  was  taking  the  vibrations  of  the 
pendulum  of  the  clock,  and  Mr.  Wood  was  attending  to  give 
me  the  column  of  water  as  I  called  for  it,  to  keep  the  current 
up  to  a  certain  point.  As  I  saw  the  flame  descending  in  the 
tube  I  called  for  more  water,  and  he  unfortunately  tume<l 
the  cock  the  wrong  way ;  the  current  ceased,  the  flame  went 
down  the  tube,  and  all  our  implements  were  blown  to  pieces, 
which  at  that  time  we  were  not  very  well  able  to  replace." 

The  explosion  of  this  glass  receiver,  which  hat!  been 
lx>nrowe<l  from  the  stores  of  the  Philosophical  Society  at 
Newcastle,  for  the  purposes  of  making  the  experiments,  caused 
the  greatest  possible  dismay  amongst  the  party;  and  tluy 
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dreaded  to  inform  Mr,  Turner,  the  Secretary,  of  the  calamity 
which  had  occurred.  Fortunately,  none  of  the  experimenters 
were  injured  by  the  explosion. 

In  order  to  correct  the  defect  of  his  first  lamp,  Mr.  Ste- 
phenson next  determined  to  alter  it  so  as  to  admit  the  air  to 
the  flame  by  several  tubes  of  reduced  diameter,  instead  of  by 
one  tube.  He  inferred  that  by  this  means  a  sufficient  quan- 
tity of  air  would  be  introduced  into  the  lamp  for  the  pur- 
poses of  combustion,  whilst  the  smallness  of  the  apertures 
would  still  prevent  the  explosion  passing  downwards,—  and, 
at  the  same  time,  the  "  burnt  air  "  (the  cause,  in  his  opinion, 
of  the  lamp  going  out)  would  be  more  eflfectually  dislodged. 
He  accordingly  took  the  lamp  to  the  shop  of  Mr.  Matthews,  a 
tinman  in  Newcastle,  and  had  it  altered  so  that  the  air  was 
admitted  by  three  small  tubes  inserted  in  the  bottom  of  the 
lamp,  the  openings  of  which  were  placed  on  the  outside  of 
the  burner,  instead  of  having  (as  in  the  original  lamp)  one 
tube  opening  directly  under  the  flame. 

This  second  or  altered  lamp  was  tried  in  the  Killingworth 
pit  on  the  fourth  of  November,  and  was  found  to  bum  better 
than  the  first  lamp,  and  to  be  perfectly  safe.  But  as  it  did 
not  yet  come  up  entirely  to  the  inventor's  expectations,  he 
proceeded  to  contrive  a  third  lamp,  in  which  he  proposed  to 
surround  the  oil  vessel  with  a  number  of  capillary  tubes. 
Then  it  struck  him,  that  if  he  cut  off  the  middle  of  the  tubes, 
or  made  holes  in  metal  plates,  placed  at  a  distance  from  each 
other  equal  to  the  length  of  the  tubes,  the  air  would  get  in 
better,  and  the  effect  in  preventing  the  commimication  of 
explosion  would  be  the  same.  "  I  thought,''  he  says,  "  that 
the  air  would  have  easier  access,  and  the  effect  might  be  the 
same  if  I  cut  away  the  middle  of  the  tubes ;  and  that  the 
flame,  if  it  passed  through  the  apertures  at  top,  would  not 
commimicate  the  explosion  to  the  hydrogen  beyond  the  plate 
below.     I  constructed  a  lamp  upon  this  principle,  and  found 
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that,  the  holes  having  been  punched  very  small,  the  flame 
never  passed  even  through  the  first  plate**** 

Stephenson  was  encouraged  to  persevere  in  the  completion 
of  his  safety  lamp,  by  the  occurrence  of  several  fatal  accidents 
about  this  time  in  the  Killingworth  pit.  On  the  9th  of 
November,  a  boy  was  killed  by  a  blast  in  the  A  pit,  at  the 
very  place  where  Stephenson  had  made  the  experiments  with 
his  first  lamp ;  and,  when  told  of  the  accident,  he  observed 
that  if  the  boy  had  been  provided  with  his  lamp,  his  life  would 
have  been  saved. 

The  third  safety  lamp,  as  finally  designed  by  Stephenson, 
was  in  the  hands  of  the  manu£Eu;turer  on  the  24th  of 
November, — before  he  had  heard  of  Sir  Humphry  Davy's 
experiments,  or  of  the  lamp  which  that  gentleman  proposed  to 
construct.  And  this  third  lamp  was  finished,  and  tried  in  the 
Killingworth  pit,  on  the  30th  of  the  same  month.  On  the  5th 
of  December  Stephenson  exhibited  it  before  the  Literary  and 
Philosophical  Society  of  Newcastle ;  and  shortly  after  it  came 
into  practical  use  in  the  Killingworth  collieries.  To  this  day 
it  is  in  regular  use  there,  imder  the  name  of  the  "  Geordy 
liiunpr  us  contradistinguished  from  the  "Davy;"  and  the 
Killingworth  pitmen  have  expressed  to  the  writer  their 
decided  preference  for  the  "  Geordy."  It  is  certainly  a  strong 
testimony  in  it.s  favour,  that  no  accident  is  known  to  have 
iirisen  from  it^  use,  siuce  it  was  first  introduced  into  the  Kil- 
lingworth mines.  With  the  addition  of  the  wire-gauze  over 
tlii»  gliuw  oy liiuler,  Mr.  St<?phenson  expressed  his  conviction, 
lipfon*  the  Conimitteo  al>ove  referred  to,  that,  so  altered,  his 
lamp  is  tln»  safest  for  use,  and  superior  to  every  other.f 

*  A  iH'iirription  of  (ho  Snfotjr  I^mp,  invented  by  George  Stephenson,  and 
iiiiw  III  iiai«  ill  ilio  Killingworth  Colliery.  London  :  Baldwin,  Craddock,  and 
J'ty,  I  HI  7.    p.  «, 

f  ICt«|HMi  on  AroidontM  in  CimI  Mines,  1835,  p.  103. 
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OOirrBOYEBST  AS  TO  THE   INTENTION   OF  THE  SAFETY  LAMP. 

Although  the  first  Safety  Lamp,  adapted  for  practical  use  in 
the  every-day  work  of  coal-mining,  was  contrived  by  George 
Stephenson,  the  name  of  Sir  Humphry  Davy,  as  most  readers 
are  aware,  has  been  generally  identified  with  the  invention. 
But  a  Committee  of  the  House  of  Commons,  which  sat  in 
1835,  after  making  a  careful  and  detailed  inquiry  into  the 
whole  subject,  distinctly  stated  that  "  The  principles  of  its 
construction  appear  to  have  been  practically  known  to  Clanny 
and  Stephenson,  previously  to  the  period  when  Davy  brought 
his  powerful  mind  to  bear  upon  the  subject."*  Not  only, 
however,  were  the  principles  of  its  construction  known  to 
Stephenson,  but  he  actually  made  a  Lamp,  the  safety  of 
which  he  demonstrated  by  repeated  experiments,  several 
months  before  Sir  Humphry  Davy  had  produced  his  Miner's 
Lamp,  or  published  his  views  upon  the  subject. 

Dr.  Clanny  had  also  constructed  a  Safety  Lamp,  before 
Stephenson  had  made  the  attempt,  after  a  plan  first  suggested 
and  tried  by  Humboldt.  It  was,  to  insulate  the  air  within  the 
lamp  from  the  foul  air  in  the  mine,  by  means  of  water,  and  to 
keep  up  the  supply  of  atmospheric  air  by  the  action  of  bellows. 
But  this  lamp,  though  safe,  was  found  impracticable,  and  con- 
sequently was  not  adopted.     What  was  wanted  was  a  lamp 

*  Report  on  Accidents  in  Mines,  Session   1835,  p.  vii.   (Parliamentary 
Paper,  603.). 
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that  the  miners  could  easily  carry  about  with  them ;  that 
would  give  light  enough  to  enable  them  to  work  by  in  dan- 
gerous places,  and  yet  be  safe.  And  such  a  lamp  Stephen- 
son was  unquestionably  the  first  to  invent,  construct,  and 
prove.  It  will  be  observed,  from  what  has  been  stated,  that 
the  plan  which  Stephenson  adopted  was  to  supply  air  to  the 
flame  of  the  lamp  by  means  of  small  tubes.  It  afterwards 
appeared,  from  a  paper  published  by  Sir  Humphry  Davy  in 
the  following  year*,  that  this  was  the  idea  which  he  contem- 
plated embodying  in  his  first  lamp.  But  Stephenson  had 
already  ascertained  the  same  fact,  and  confirmed  it  by  re- 
peated experiments  with  the  two  Safety  Lamps  which  were 
constructed  for  him  after  the  designs  which  he  furnished.  It 
is  true,  his  theory  of  the  "  burnt  air,**  and  of  "  the  draught," 
was  wrong ;  but  his  lamp  was  right.  Torricelli  did  not  know 
the  rationale  of  his  Tube,  nor  Otto  Giirike  that  of  his  Air-pump; 
yet  no  one  thinks  of  denying  them  the  merit  of  their  inven- 
tions on  that  account.  The  discoveries  of  Volta  and  Galvani 
were  in  like  manner  independent  of  theory;  the  greatest 
discoveries  consisting  in  the  bringing  to  light  certain  grand 
facts,  on  which  theories  are  afterwards  framed.  Mr.  Ste- 
phenson pursued  the  Baconian  method,  though  he  did  not 
think  of  that ;  but  of  inventing  a  safe  lamp,  which  he  knew 
could  only  be  done  through  a  process  of  repeated  experiment. 
He  experimented  upon  the  fire-damp  at  the  blowers  in  the 
mine,  and  also  by  means  of  the  apparatus  which  was  blown  up 
in  his  cottage,  as  above  described  by  himself.  By  experiment 
he  distinctly  ascertained  that  the  explosion  of  fire-damp  could 
not  pass  through  small  tubes ;  and  he  also  effected  what  hml 
not  before  been  done  by  any  inventor — he  constructed  a 
lamp  on  this  principle,  and  repeatedly  proved  its  safety  at  the 
riflk  of  his  life.    In  a  letter  published  by  Mr.  Stephenson  in  the 

*  Pliiiosophical  Transactions  for  1816,  port  i.  p.  11. 
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Philosophical  Magazine*,  —  the  editor  of  which  had  given 
expression  to  the  opinion  that  his  attempts  at  safety  tubes 
and  apertures  had  been  borrowed  from  what  he  heard  of  Sir 
Humphry  Davy's  researches,  —  he  challenged  the  editor  to 
bring  the  evidence  of  facts  and  dates  before  the  public,  before 
venturing  to  dispute  bis  veracity.  "  If  fire-damp,"  said  he, 
"  were  admitted  to  the  flame  of  a  lamp  through  a  small  tube, 
— that  it  would  be  consumed  by  combustion,  and  that  explo- 
sion would  not  pass  and  communicate  with  the  external  gas, — 
was  the  idea  I  had  embraced  as  the  principle  on  which  a 
safety  lamp  might  be  constructed,  and  this  I  stated  to  several 
persons  long  before  Sir  H.  Davy  came  into  this  part  of  the 
country.  The  plan  of  such  a  lamp  was  seen  by  several,  and  the 
lamp  itself  was  in  the  hands  of  the  manufacturer  during  the 
time  he  was  here ;  at  which  period  it  is  not  pretended  he  had 
formed  any  correct  idea  upon  which  he  intended  to  act.  •  .  . 
That  I  pursued  the  principle  thus  discovered  and  applied, 
and  constructed  a  lamp  with  three  tubes,  and  one  with  small 
perforations,  without  knowing  that  Sir  Humphry  Davy  had 
adopted  the  same  idea,  and  without  receiving  any  hint  of 
his  experiments,  is  what  I  solemnly  assert." 

Indeed,  it  is  perfectly  clear,  from  the  dates  at  which  the 
results  of  Sir  Humphry  Davy's  experiments  with  fire-damp 
were  published,  that  it  was  simply  impossible  for  Mr.  Ste- 
phenson to  have  borrowed  any  of  his  ideas  or  plans.  The 
latter,  it  will  be  remembered,  had  prepared  the  plan  of  his 
first  safety  lamp  as  early  as  August,  1815,  at  which  time 
Sir  Humphry  Davy  had  not  given  much  consideration  to  the 
subject,  nor  formed  any  definite  ideas  upon  it.  On  the  29th 
of  September  following,  Davy  wrote  to  the  Rev.  Mr.  Hodgson, 
requesting  a  supply  of  fire-damp  from  a  blower,  and  informing 
him,  at  the  same  time,  that  "he  had  thought  a  good  deal  on  the 

*  Philosophical  Magaz'.ne  for  March,  1817. 
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prevention  of  explosions  from  fire-damp,  and  entertained 
strong  hopes  of  being  able  to  effect  something  satisfactory  on 
the  subject."*  It  is  obvious  then,  that  at  that  date  Sir 
Humphry  had  not  discovered  the  tube  principle,  nor  applied 
it  in  the  invention  of  a  lamp.  Sir  H.  Davy,  shortly  after 
this  time,  is  found  in  correspondence  with  the  Rev.  Mr. 
Hodgson  as  to  the  principle  afterwards  enunciated  by  him, 
that  explosion  would  not  pass  down  small  tubes ;  and  on  the 
19th  of  October  he  wrote  2^  private  letter,  communicating  his 
views  on  the  subject ;  but  Mr.  Hodgson  regarded  this  letter  as 
strictly  confidential,  and  did  not  in  any  way  communicate  it 
to  the  public. 

Mr.  Stephenson,  it  will  be  remembered,  placed  the  plan  of 
his  lamp  in  the  hands  of  the  Newcastle  tinman  in  the  begin- 
ning of  October ;  and  it  was  made  and  delivered  to  him  on  the 
21st  of  October,  after  which  it  was  tested  at  the  blower  in 
the  Killingworth  pit,  on  the  evening  of  the  same  day.  Up  to 
this  time  nothing  was  known  of  the  nature  or  results  of  Sir  H. 
Davy's  experiments.  But  on  the  3 1  st  of  October  Davy  commu- 
nicated the  fact  which  he  had  now  discovered  to  the  Kev.  Dr. 
Gray,  then  Rector  of  Bishop  Wearmouth  (aftierwards  Bishoj) 
of  Bristol),  in  a  communication  intended  to  be  private  t,  but 
which  was  inadvertently  read  at  a  public  meeting  of  coal-miners 
held  at  Newcastle  on  the  3nl  of  November  following.  In 
that  letter,  he  stated, — "  When  a  lamp  or  candle  is  made  to 
bum  in  a  close  vessel  having  apertures  only  above  and  below, 
an  explosive  mixture  of  gas  admitted  merely  enlarges  the 
light,  and  then  gradually  extinguishes  it  without  explosion. 
Again, — the  gas  mixed  in  any  proportion  with  common  air, 
I  have  discovered,  will  not  explode  in  a  small  tube,  the 
diameter  of  which  is  not  less  than  ^tli  of  an  inch,  or  even 

♦  Letter  published  by  the  Rev.  Mr.  Ilwlgson  in  support  of  Sir  II.  Davy's 
dalmt,  in  the  Newcastle  Ctmrant  of  February  1st,  1817. 
t  IWu*!  Utc  of  l)avy,  4to.  cd.,  p.  3U. 
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a  larger  tube,  if  there  is  a  mechanical  force  urging  the  gas 
through  the  tube."  This  was  the  first  public  intimation  of  the 
result  of  Sir  H.  Davy's  investigations ;  and  it  has  been  stated  as 
probable  that  the  information  was  conveyed  to  Mr.  Stephenson 
by  some  of  his  friends  who  might  have  attended  the  meeting. 
Supposing  this  to  be  so,  it  contained  nothing  which  he  had  not 
already  verified  by  repeated  experiments.  The  fact  that  ex- 
plosion would  not  pass  through  small  tubes  was  by  this  time 
perfectly  well  known  to  him.  He  had  been  continuing  his 
experiments  during  the.  end  of  October  and  the  beginning  of 
November;  his  second  and  improved  lamp,  constructed  on 
this  very  principle,  was  already  completed,  and  it  was  actu- 
ally tried  in  the  Killingworth  mine  on  the  4th  of  November, 
the  very  day  following  the  meeting  at  which  Sir  Humphry 
Davy's  discovery  was  first  announced.  ^Tbereas  the  Tube 
Safety  Lamp,  which  the  latter  had  constructed  on  the  prin- 
ciple above  stated,  was  not  presented  to  the  Eoyal  Society 
until  the  9th  of  November  following.  Thus,  Mr.  Stephenson 
had  invented  and  tested  two  several  tube  lamps  before 
Sir  Himiphry  Davy  had  presented  his  first  lamp  to  the 
public.  ♦ 

The  subject  of  this  important  invention  was  exciting  so 
much  interest  in  the  northern  mining  districts,  and  Mr. 
Stephenson's  friends  considered  his  lamp  to  have  been  so  com- 
pletely successful, — having  stood  the  test  of  repeated  experi- 
ments,— that  they  urged  him  to  bring  his  invention  before 
the  Philosophical  and  Literary  Society  of  Newcastle,  of  some 
of  whose  apparatus  he  had  availed  himself  in  the  course 
of  his  experiments  on  fire-damp.  After  much  persuasion, 
he  consented  to  do  so,  and  a  meeting  was  appointed  for  the 
purpose  of  receiving  his  explanations,  on  the  evening  of 
the  5th  of  December,  1815.  Mr.  Stephenson  was  at  that 
time  so  diffident  in  manner  and  so  impractised  in  speech, 
that  he  took  with  him  his  friend  Mr.  Nicholas  Wood,  to  act 
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as  his  interpreter  and  expoeitor  on  the  occasion.  From  eighty 
to  a  hundred  of  the  most  intelligent  members  of  the  Society 
were  present  at  the  meetings  when  Mr.  Wood  stood  forward 
to  expound  the  principles  on  which  the  lamp  had  been  formed, 
and  to  describe  the  details  of  its  construction.  Several  ques- 
tions were  put,  to  which  Mr.  Wood  proceeded  to  give  replies 
to  the  best  of  his  knowledge.  But  Stephenson,  who,  up  to 
that  time,  had  stood  behind  Wood,  screened  from  notice, 
observing  that  the  explanations  given  were  not  quite  correct, 
could  no  longer  control  his  reserve ;  and  standing  forward,  he 
proceeded,  in  his  strong  Northumbrian  dialect,  to  describe  the 
lamp,  down  to  its  minutest  details.  He  then  produced  several 
bladders  full  of  carburetted  hydrogen,  which  he  had  collected 
from  the  blowers  in  the  Killingworth  mine,  and  proved  the 
safety  of  his  lamp  by  numerous  experiments  with  the  gas, 
repeated  in  various  ways ;  his  earnest  and  expressive  manner 
exciting  in  the  minds  of  his  auditors  the  liveliest  interest  both 
in  the  inventor  and  in  his  invention. 

On  the  same  evening  Dr.  Murray's  paper,  describing  his 
own  lamp,  was  read.  This  gentleman  was  one  of  the 
numerouH  cliiimauts  for  the  honour  of  having  discovered 
the  wifi'ty  lamp,  though  his  plan  resembled  that  of  Clanny 
nithiT  than  that  of  Stephenson.  He  proposed  to  supply  his 
lamp  with  air  from  the  ground  of  the  -pit  by  means  of  a  long 
flexihh;  tulM*,  upon  the  false  assumption  that  the  fire-damp 
wuN  confintMl  to  the  higher  parts  of  the  mine.* 

Sir  llinnphry  Davy  had  not,  at  this  time,  sent  down  to  his 
fricndH  in  Ncwc^astle,  a  specimen  of  his  lamp ;  but  on  the 
14tli  of  Di^c'cniber,  he  wrote  thus  to  the  Eev.  Dr.  Gray: — "I 
trust  1  Hhall  be  able  in  a  very  few  days  to  send  you  a  model 
uf  a  Ituithorn  nearly  as  simple  as  a  common  glass  lanthom, 
and  which  cannot  communicate  explosion  to  the  fire-damp.'' 

*  I)r.  Rlnrrajr*!  Paper  was  publiflhcd  in  tho  Tmuactions  of  tbo  Bojal 
locktyorBdlnlNugli,  1816. 
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He  furiher  explained  that  the  lamp  was  to  be  constructed  on 
the  principle  that  "  the  fire-damp  will  not  explode  in  tubes 
or  feeders  of  a  certain  small  diameter,"  and  that  "  the  ingress 
into,  and  ^ress  of  air  from,  this  lanthom  is  through  such 
small  tubes  or  feeders."*  Shortly  after.  Sir  H.  Davy's  model 
lamp  was  received,  and  exhibited  to  the  coal-miners  at  New- 
castle, on  which  occasion  the  observation  was  made  by  several 
gentleman,  ^*  Why,  it  is  the  same  as  Stephenson's  I " 

Notwithstanding  Mr.  Stephenson's  claim  to  be  regarded  as 
the  first  inventor  of  the  Tube  Safety  Lamp,  his  merits  do  not 
seem  to  have  been  recognised  at  the  time  beyond  the  limits 
of  his  own  district.  Sir  Humphry  Davy  carried  off  all  the 
eclat  which  attached  to  the  discovery.  What  chance  had  the 
unknown  workman  of  KiUingworth  with  so  distinguished  a 
competitor  ?  The  one  was  as  yet  but  a  colliery  engine-wright, 
scarce  raised  above  the  manual  labour  class,  without  scientific 
training  or  literary  culture;  the  other  was  the  scientific 
prodigy  of  his  day,  the  pet  of  the  Eoyal  Society,  the  favourite 
of  princes,  the  most  brilliant  of  lecturers,  and  the  most  popular 
of  philosophers.  Davy  had  not  in  him  much  of  the  patient 
plodding  of  the  experimentalist,  but  he  divined  science  as  if 
by  inspiration.  He  had  the  temperament  and  genius  of  a 
poet,  which  blazed  forth  in  dazzling  eloquence,  winning  for 
him  alike  the  admiration  of  fashionable  ladies  and  of  learned 
philosophers,  and  making  his  lectures  and  experiments  '^  the 
rage  "  of  the  hour.  The  press  blazoned  forth  his  discoveries 
and  enhanced  his  magnificent  reputation ;  and  when  he  pre- 
sented his  Davy  Lamp  to  the  world,  it  was  regarded  as  but 
one  of  the  many  brilliant  achievements  which  his  grand  and 
original  genius  had  conquered. 

But  George  Stephenson,  though  a  less  brilliant,  was  a  no 
less  useful  and  original  worker;  and,  when  the  merit  of 
inventing  the  safety  lamp  became  the  subject  of  discussion,  it 

•  Faris'B  Life  of  Darj,  4to.  eel,  p.  314,  315. 
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was  only  reasonable  and  proper  that  his  claims  should  be 
fairly  considered.  He  had  risked  his  life  in  testing  the  safety 
of  his  lamp,  before  Sir  Humphry  Davy  had  even  formed  a  defi- 
nite opinion  on  the  subject  And  though  the  theory  on  which 
Stephenson  constructed  his  lamp  was  erroneous,  he  had  proved 
it  to  be  a  safety  lamp  to  all  intents  and  purposes.  He  had 
discovered  the  lamp,  though  not  its  rationale.  Such  being  the 
case,  he  calmly  yet  firmly  asserted  his  claims  as  its  inventor. 

No  small  indignation  was  expressed  by  the  friends  of  Sir 
Humphry  Davy  at  this  "  presumption  "  on  Stephenson's  part 
The  scientific  class  united  to  ignore  him  entirely  in  the 
matter.  Like  many  other  select  corporations,  your  men  of 
the  scientific  societies  were  then  too  ready  to  set  their 
shoulders  together  to  keep  out  any  new  and  self-raised  man 
who  obtruded  himself  as  an  inventor  or  discoverer  in  what 
they  regarded  as  their  special  domain.  Stephenson  afterwards 
had  the  same  battle  to  fight  with  the  civil  engineers,  who, 
even  for  some  time  after  he  had  been  a  constructor  of  gigantic 
railway  works,  refused  to  recognise  "the  colliery  engine- 
wright "  as  entitled  to  rank  amongst  the  class  of  scientific 
engineers. 

In  1831,  Dr.  Paris,  in  his  «  Life  of  Sir  Humphry  Davy,"  ♦ 
thus  spoke  of  Stephenson,  in  connection  with  his  claims  as  an 
inventor  of  the  safety  lamp :  —  "It  will  hereafter  be  scarcely 
believed  that  an  invention  so  eminently  scientific,  and  which 
could  never  have  been  derived  but  from  the  sterling  treasury 
of  science,  should  have  been  claimed  on  behalf  of  an  engine- 
wright  of  Killingworth,  of  the  name  of  Stephenson  —  a 
person  not  even  possessing  a  knowledge  of  the  elements  of 
chemistry." 

Rut  Stephenson  was  really  far  al)ove  claiming  for  himself 
an  invention  which  did  not  l>elong  to  him.     He  had  already 

•  r.  328.  4to.  cd.  1831.    London  :  Colburn  and  Bcntlcy. 
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accomplished  a  fiEur  greater  thing  than  even  the  making  of  a 
safety  lamp — he  had  constructed  the  first  successful  Locomo- 
tive, which  was  to  be  seen  daily  at  work  upon  the  Killingworth 
railway.  By  the  important  improvements  he  had  made  in  the 
engine,  he  might  almost  be  said  to  have  im^ented  it ;  but  no 
one — not  even  the  philosophers — detected  as  yet  the  signi- 
ficance of  that  wonderful  max^hine.  It  excited  no  scientific 
interest^  called  forth  no  leading  articles  in  the  newspapers 
or  the  reviews,  and  formed  the  subject  of  no  eloquent  lectures 
at  the  Boyal  Society ;  for  railways  were,  as  yet,  comparatively 
unknown,  and  the  might  which  slumbered  in  the  locomotive 
was  scarcely,  as  yet,  even  dreamt  of.  What  railways  were  yet 
to  become,  rested  in  a  great  measure  with  that  "  engine-wright 
of  Killingworth,  of  the  name  of  Stephenson,**  though  he  was 
yet  scarcely  known  beyond  the  limits  of  his  own  district. 

As  to  the  value  of  the  invention  of  the  safety  lamp,  theFe 
could  be  no  doubt ;  and  the  colliery  owners  of  Durham  and 
Northumberland,  to  testify  their  sense  of  its  importance,  de- 
termined to  present  a  testimonial  to  its  inventor.  A  meeting 
of  coal-owners  was  called  to  consider  the  subject ;  but,  previous 
to  its  taking  place,  Mr.  Eobert  William  Brandling,  of  Gosforth, 
a  warm  friend  of  Stephenson's,  although  he  could  not  attend 
the  meeting,  anxious  that  justice  should  be  done  in  the 
matter,  addressed  a  letter  to  the  committee,  dated  the  22nd 
August,  1816,  in  which  he  expressed  the  wish  that  a  strict 
examination  should  take  place  previous  to  the  adoption  of 
any  measure  which  might  carry  a  decided  opinion  to  the 
public,  as  to  the  person  to  whom  the  invaluable  discovery  of 
the  safety  lamp  was  actually  due*  "  The  conviction,"  said  he, 
*'  upon  my  mind  is,  that  Mr.  George  Stephenson,  of  Killing- 
worth  Colliery,  is  the  person  who  first  discovered  and  applied 
the  principle  upon  which  safe  lamps  may  be  constructed  ;  for, 
whether  the  hydrogen  gas  is  admitted  through  capillary  tubes, 
or  through  the  apertures  of  wire-gauze,  which  may  be  con- 
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sidered  as  merely  the  orifices  of  capillary  tubes,  does  not,  as 
I  conceive,  in  the  least  affect  the  principle."  *  The  subsequent 
publication  of  this  letter  formed  the  commencement  of  an 
animated  controversy,  which  proceeded  for  some  time  in  the 
local  papers,  and  from  them  became  transferred  to  the  scientific 
journals  of  the  day. 

On  the  3 1st  of  August  following,  a  meeting  of  the  coal- 
owners  was  held  at  Newcastle,  for  the  purpose  of  presenting 
Sir  Humphry  Davy  with  a  reward  for  **  the  invention  of  his 
Safety  Lamp."  To  this  no  objection  could  be  taken;  for 
though  the  principle  on  which  the  first  safety  lamps  of  Ste- 
phenson and  Davy  were  constructed  was  the  same;  and 
although  Stephenson's  lamp  was,  unquestionably,  the  first 
successful  lamp  that  was  constructed  on  such  principle,  and 
proved  to  be  efficient, — yet  Sir  H.  Davy  did  invent  a  safety 
lamp,  no  doubt  quite  independent  of  all  that  Stephenson 
had  done ;  and,  having  directed  his  careful  attention  to  the 
subject,  and  elucidated  the  true  theory  of  explosion  of  car- 
buretted  hydrogen,  he  was  entitled  to  all  praise  and  reward 
for  his  labours.  But  when  the  meeting  of  coal-owners  pro- 
posed to  raise  a  subscription  for  the  purpose  of  presenting 
Sir  H.  Davy  with  a  reward  for  "  his  invention  of  the  safety 
lamj),"  the  case  was  entirely  altered ;  and  Mr.  Stephenson's 
friends  then  proceeded  to  assert  his  claims  to  be  regarded  as 
its  first  inventor. 

Considerable  discussion  took  place  at  the  meeting  referred 
to,  after  which  it  was  adjourned  until  the  1 1th  of  October, 
when  the  coal-owners  again  met ;  John  George  Lambton,  Esq., 
afterwards  Earl  of  Durham,  occupying  the  chair.  Mr.  Brand- 
ling proposed  a  further  adjournment  "  imtil,  by  a  comparison 
of  dates  and  an  inquiry  into  facts,  it  sliall  be  ascertained 
whether  the  merit  of  the  invention  of  the  safety  lamp  is  due 

*  Dorham  Coantj  Adrcrtiscr,  October  19tb,  1S16. 
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to  Sif  Humphry  Davy  or  to  George  Stephenson.**  ♦  Mn 
Brandling,  himaelf  an  inventor  of  a  safety  lamp,  and  a  gen- 
tleman thoroughly  conversant  with  the  subject,  declared  his 
conviction  that  Stephenson  was  entitled  to  be  regarded  as 
''  the  inventor  of  the  safety  lamp ; "  and  he  was  supported 
by  Mr.  Arthur  Mowbray  and  other  coal-owners  present.  The 
proportion  was,  however,  negatived ;  on  which  Mr.  Brandling 
and  others  retired  from  the  meeting,  and  a  committee  was 
formed  for  the  purpose  of  collecting  subscriptions  towards 
a  testimonial  to  be  presented  to  Sir  Humphry  Davy.  The 
result  was  that  a  sum  of  2000/.  was  presented  to  that  dis- 
tinguished gentleman  as  "  the  inventor  of  the  safety  lamp ;  ^ 
but,  at  the  same  time,  a  purse  of  100  guineas  was  voted 
to  Gteorge  Stephenson,  in  consideration  of  what  he  had  done 
in  the  same  direction.  This  result  was,  however,  very  un- 
satisfactoiy  to  Stephenson,  as  well  as  to  his  friends. 

The  advocates  of  Sir  Humphry  Davy's  claim,  in  their  zeal 
for  him,  went  so  far  as  to  insinuate  that  Stephenson  had 
borrowed  or  pirated  Davy's  idea.  Humble  though  his  posi- 
tion was,  Stephenson  felt  that,  when  brought  forward  as  the 
man  entitled  to  the  credit  of  inventing  the  lamp,  —  remem- 
bering, moreover,  how  much  of  his  time  and  labour  he  had 
given  to  the  work,  and  knowing  that  he  had  risked  his  life  in 
testing  the  eflSciency  of  his  invention,  —  it  was  due  to  him- 
self, firmly  but  modestly,  to  vindicate  his  claims,  and  to 
repudiate  the  charge  brought  against  him  of  having  stolen 
the  idea  of  another.  His  friend,  Mr.  Brajidling,  of  Gosforth, 
then  suggested  to  him  that,  the  subject  being  now  fairly 
before  the  public,  he  should  publish  a  statement  of  the  facts 
on  which  his  claim  was  founded. 

This  was  not  much  in  George  Stephenson's  line.    He  could 

*  A  Ck>llectioii  of  all  the  Letters  which  have  appeared  in  the  Newcastle 
Papers,  with  other  Documents,  relating  to  Safety  Lamps.  London:  Baldwin, 
Craddock,  and  Joy,  1817. 
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more  easily  invent  a  safety  lamp^  or  design  a  locomotive,  than 
write  a  letter  for  publication.  However,  with  the  assistance 
of  his  son  fiobert^  who  supplied  the  penmanship  while  his 
father  supplied  the  facts,  a  letter  was  produced  and  submitted 
to  Mr.  Brandling,  by  whom  it  was  put  into  a  more  polished 
form,  and  it  was  then  published  in  the  local  papers. 

In  that  and  subsequent  communications,  Mr.  Stephenson 
treated  as  an  ungenerous  insult  the  insinuation  made  against 
him,  that  he  was  pretending  to  run  a  race  of  science  with 
Sir  Humphry  Davy.  "  With  means,"  said  he,  "  too  limited 
to  allow  me  to  indulge  myself  by  purchasing  many  of  those 
beautiful  instruments  that  facilitate  the  labours  of  the  ex- 
perimental philosopher,  —  with  not  always  one  day's  respite 
in  the  week  from  a  laborious  employment,  —  it  is  impossible 
that  Mr.  Hodgson  (his  controversial  opponent)  could  have 
imagined  I  had  the  folly  and  presumption  to  enter  the  lists 
with  a  gentleman  of  talents  and  fortune,  whose  time  has 
long  been  and  still  is  devoted  to  the  pursuit^  who  has  an 
opportunity  of  having  his  ideas  brought  immediately  to  the 
test  of  experiment,  and  who  for  that  purpose  (an  advantage 
beyond  all  others)  can  command  the  assistance  of  such  an 
artist  as  Mr.  Newman. 

"  Wliether  or  not  Mr.  Brandling  be  justified  in  the  opinion 
he  has  expressed,  it  appears  to  me  may  easily  be  decided ;  and 
if  it  can  be  proved  that  I  took  advantage,  in  the  formation 
of  the  Safety  Lamp,  of  any  suggestions,  except  the  printed 
opinions  of  scientific  men,  I  deserve  to  lose  the  confidence  of 
my  honourable  employers  and  the  good  opinion  of  my  foUow- 
men,  which  I  feel  an  honest  pride  in  declaring,  even  in  my 
humble  situation  in  life,  is  of  more  value  in  my  estimation 
than  any  reward  that  generous  but  indiscriminating  affluence 
can  bestow."  * 

•  A  Collection  of  Letters,  &c  relating  to  the  Safety  Lamp,  p.  38. 
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As  much  interest  continued  to  be  felt  upon  the  subject  of 
this  invention  in  the  mining  districts^  and  as  a  vehement 
controversy  was  being  carried  on  in  the  Newcastle  papers  as 
to  the  relative  merits  of  the  respective  claimants,  Mr. 
Stephenson,  in  the  year  1817,  consented  to  publish  the  de- 
tailed plans,  with  descriptions,  of  the  several  safety  lamps 
which  he  had  contrived  for  use  in  the  Blillingworth  Colliery. 
The  whole  forms  a  pamphlet  of  only  sixteen  pages  of  letter- 
press.*   He  there  says  — 

"  Several  of  my  friends  having  expressed  a  wish  that  I 
would  lay  an  engraved  plan  of  my  safety  lamp  before  the 
public,  with  as  correct  an  account  of  the  dates  of  the  inven- 
tion as  I  am  able,  I  have  resolved  to  do  so.  I  was,  at  the 
same  time,  advised  to  publish  the  steps  by  which  I  was  led 
to  this  discovery,  and  the  theory  I  had  formed  in  my  own 
mind  upon  the  subject,  which,  with  the  facts  from  which  I 
drew  my  conclusions,  were  freely  communicated  to  several 
persons  during  the  time  I  was  engaged  in  the  pursuit.  With 
this  I  cannot  persuade  myself  to  comply:  my  habits,  as  a 
practical  mechanic,  make  me  afraid  of  publishing  theories; 
and  I  am  by  no  means  satisfied  that  my  own  reasons,  or  any 
of  those  I  have  seen  published,  why  hydrogen  gas  will  not 
explode  through  small  apertures,  are  the  true  ones.  It  is 
sufficient  for  our  present  purpose  that  that  fact  has  been  dis- 
covered, and  that  it  has  been  successfully  applied  in  the  con- 
struction of  a  lamp  that  may  be  carried  with  perfect  safety 
into  the  most  explosive  atmosphere. 

"I  have  had  frequent  opportunities  of  employing  my 
leisure  hours  in  making  experiments  upon  hydrogen  gas :  the 
result  of  these  experiments  has  been  the  discovery  of  the  fact 

•  A  Description  of  the  Safety  Lamp,  invented  by  George  Stephenson,  and 
now  in  use  in  the  Killingworth  Colliery ;  to  which  is  added,  an  account  of  the 
lamp  constmcted  by  Sir  Humphry  Davy:  with  Engravings.  London :  Baldwin, 
Craddock,  and  Joy,  1817. 
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above  stated,  and  the  consequent  formation  of  a  safety  lamp, 
which  has  been,  and  is  still,  used  in  the  Killingworth  Colliery, 
and  which  my  friends  consider  (with  what  justice  the  public 
must  decide)  as  precisely  the  same  in  principle  with  that 
subsequently  presented  to  their  notice  by  Sir  Humphry 
Davy.'' 

After  setting  forth  the  dates  at  which  Sir  Humphry  Davy 
made  known  to  the  public  the  several  results  of  his  investi- 
gations with  respect  to  the  explosive  conditions  of  fire-damp, 
and  of  his  presentation  of  his  first  tube  lamp  to  the  Koyal 
Society  (on  the  9th  Nov.  1815),  Mr.  Stephenson  goes  on  to 
say: — 

<'  To  the  above  facts  and  dates  I  have  now  only  to  request 
the  attention  of  the  public,  begging  them  particularly  to 
observe,  that,  without  adverting  to  the  time  when  I  first 
embraced  the  idea,  the  principle  upon  which  the  tube  lamp 
is  constructed  was  published,  and  a  plan  of  it  shown,  early 
in  September,  and  that  it  was  actually  burning  in  the  mine 
on  the  21st  of  October;  that  Sir  Humphry  Davy  does  not 
announce  his  discovery  of  the  fact,  that  explosion  will  not 
pass  down  tubes,  till  the  19th  of  October,  in  a  private  letter  to 
Mr.  Hodgson ;  that  my  double  perforated  plate  lamp  was  cer- 
tainly ordered  some  time  before  the  24th  of  November,  trieil 
in  the  mine  on  the  30th  of  the  same  month ;  and  that  the 
earliest  notice  I  had  of  Sir  Humphry  Davy  having  applied 
wire-gauze  for  the  same  purpose,  was,  from  the  '^  Newcastle 
Chronicle  "  of  the  23rd  of  December. 

'^  Upon  the  important  variation  recommended  in  some 
cases  by  Sir  Humphry  Davy,  in  his  commimication  of  the 
9th  of  September,  1816,  which  renders  his  lamp  the  same  as 
mine,  both  in  coustruction  and  principle,  it  is  unnecessary  for 
me  to  dwell.  In  the  judgment  that  will  be  pronouncetl  upon 
this  statement  I  feel  the  greatest  confidence.  This  at  lea^t, 
I  trust,  I  shall  have  credit  for,  that  in  this  publication  I  have 
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been  actuated  solely  by  a  justifiable  attention  to  my  own 
reputation,  and  a  sincere  desire  to  have  the  truth  investigated, 
and  not  by  any  disgraceful  feeling  of  envy  at  the  rewards  and 
honours  which  have  been  bestowed  upon  a  gentleman  who 
has  directed  his  talents  to  the  same  object,  and  whose  reputa- 
tion is  too  well  established  to  be  injured  by  me,  even  if  I  had 
the  baseness  to  attempt  it 

^*  I  may  be  permitted  to  add,  that  many  gentlemen  have 
already  pnUidy  declared  their  opinion  in  my  favour,  and  I 
have  the  authority  of  one  of  them,  to  whom  I  submitted  the 
above  statement,  to  add,  that  at  the  first  meeting  of  the  coal 
trade  wBere  the  subject  was  mentioned,  and  some  testimony 
of  gratitude  proposed  to  Sir  Humphry  Davy,  he  called  upon 
the  fiiends  of  that  eminent  chemist  to  state  in  what  his  lamp 
differed  firom  mine  in  point  of  principle,  which  was  not  even 
attempted  to  be  done.  I  understand,  at  the  same  meeting,  a 
gentleman,  eminent  for  his  success  in  mechanical  piu^uits, 
declared  his  conviction  that  a  lamp  similar  to  Sir  Humphiy 
Davy's  must  have  followed  mine,  had  he  never  directed  his 
attention  to  the  subject.  On  this  strong  assertion  no  com- 
ment was  made,  and  the  result  was  a  vote  to  me  of  100 
guineas. 

"  The  refusal  of  two  subsequent  meetings,  summoned  for 
the  purpose  of  bestowing  some  mark  of  approbation  on  Sir 
Humphry  Davy,  to  enter  upon  an  investigation  of  dates  and 
fjEU^ts,  was  justified  by  many  gentlemen  on  the  ground  that 
they  did  not  meet  for  that  purpose,  but  merely  to  testify 
their  approbation  of  a  gentleman  whose  exertions  in  this  in- 
teresting pursuit  had  been  attended  with  considerable  success : 
of  such  a  determination  what  right  had  I  to  complain  ?  But 
when,  at  the  second  meeting,  the  expression  of  *  the  invention 
of  his  safety  lamp '  was  altered  to  *  his  invention  of  the  safety 
lamp,'  I  felt  myself  called  upon  to  assert  my  claims ;  and,  I 
trust  I  have  now  done  it  in  a  way  not  to  offend  any  man  of 
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liberal  feelings,  particularly  those  to  whom  I  already  feel 
myself  so  much  indebted,  and  who,  declining  the  unpleasant 
task  of  weighing  the  comparative  merit  of  competitors  in  the 
field  of  science,  generously  resolved  to  reward  each  individual 
who  had  exerted  his  talents  in  their  service." 

Mr.  Stephenson's  friends  were  fully  satisfied  of  his  claims 
to  priority,  as  the  inventor  of  the  safety  lamp  used  in  the 
Killingworth  and  other  collieries,  and,  on  the  1st  of  November, 
1817,  they  held  a  meeting  for  the  purpose  of  presenting  him 
with  a  reward  "  for  the  valuable  service  he  had  thus  rendered 
to  mankind.'^  Charles  J.  Brandling,  Esq.  occupied  the  chair, 
and  a  series  of  resolutions  were  passed,  of  which  the  first  and 
most  important  was  as  follows :  — 

**  That  it  is  the  opinion  of  this  meeting  that  Mr.  George 
Stephenson,  having  discovered  the  fact  that  explosion  of 
hydrogen  gas  will  not  pass  through  tubes  and  apertures  of 
small  dimensions,  and  having  been  the  first  to  apply  that 
principle  in  the  construction  of  a  safety  lamp,  is  entitled  to  a 
public  reward." 

A  subscription  was  immediately  commenced  with  this 
object,  and  a  highly  influential  committee  was  formed,  con- 
sisting of  the  Earl  of  Strathmore,  C.  J.  Brandling,  and  others. 
The  subscription  list  was  headed  by  the  Earl  of  Eavensworth, 
one  of  the  partners  in  the  Killingworth  Colliery,  who  showed 
his  appreciation  of  the  merits  of  Stephenson  by  giving  100 
guineas.  C.  J.  Brandling  and  partners  gave  a  like  sum ;  and 
Matthew  Bell  and  partners,  and  John  Brandling  and  partners, 
gave  fifty  guineas  each. 

When  the  resolutions  of  Stephenson's  friends  appeared  in 
the  newspapers,  the  scientific  friends  of  Sir  Humphry  Davy 
in  I/ondon  met,  and  passed  a  series  of  counter-resolutions, 
which  they  published,  declaring  their  opinion  that  Mr.  Ste- 
phenson was  not  the  author  of  the  discovery  of  the  fact  that 
explodon  of  hydrogen  will  not  pass  through  tubes  and  aper- 
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tures  of  small  dimensions,  and  that  he  was  iiot  the  first  to 
apply  that  principle  to  the  construction  of  a  safety  lamp. 
To  these  counter-resolutions  were  attached  the  well-known 
names  of  Sir  Joseph  Banks,  P.E.S.,  William  Thomas  Brande^ 
Charles  Hatchett,  W.  H.  Wollaston,  and  Thomas  Yoimg. 

Mr.  Stephenson's  friends  then,  to  make  assurance  doubly 
sure,  and  with  a  view  to  set  the  question  at  rest,  determined  to 
take  evidence  in  detail  as  to  the  date  of  discovery  by  George 
Stephenson  of  the  fact  in  question,  and  its  practical  application 
by  him  in  the  formation  and  actual  trial  of  his  safety  lamp. 
The  witnesses  examined  were,  George  Stephenson  himself, 
Mr.  Nicholas  Wood,  and  John  Moodie,  who  had  been  present 
at  the  first  trial  of  the  lamp ;  the  several  tinmen  who  made 
the  lamps ;  the  secretary  and  other  members  of  the  Literary 
and  Philosophical  Society  of  Newcastle,  who  were  present  at 
the  exhibition  of  the  third  lamp ;  and  some  of  the  workmen 
at  Killingworth  Colliery,  who  had  been  witnesses  of  Mr. 
Stephenson's  experiments  on  fire-damp,  and  with  the  lamps 
at  various  periods,  considerably  before  Sir  Humphry  Davy's 
investigations  were  heard  of.  This  evidence  was  quite  con- 
clusive to  the  gentlemen  who  investigated  the  subject,  and 
they  published  it  in  1817,  together  with  their  Eeport,  in 
which  they  solemnly  declared  that,  "  after  a  careful  inquiry 
into  the  merits  of  the  case,  conducted,  as  they  trust,  in  a 
spirit  of  fairness  and  moderation,  they  can  perceive  no  satis- 
factory  reason  for  changing  their  opinion."  * 

*' Whether  Mr.  Stephenson,"  says  the  Keport,  "was  the  ^rst 
to  construct  such  a  (safety)  lamp,  can  only  be  determined  by 
a  comparison  of  the  dates  of  the  discoveries  of  Sir  Humphry 
Davy.  Now  this  question  of  priority  in  point  of  time  will  be  best 

*  Report  npon  the  Claims  of  Mr.  George  Stepbenson  relative  to  the  Inven- 
tion of  his  Safety  Lamp,  bj  the  Committee  appointed  at  a  meeting  bolden  in 
Newcastle  on  the  Ist  of  November,  1817;  with  an  Appendix,  containing  the 
Evidence.    Newcastle:  Hodgson,  1817.    (Sec  Apfehdix.) 
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understood  from  the  following  oomparative  table  of  facts  and 
dates: — 

1815.  Mb.  Stkphkrsoh.  Sib  Humphbt  Datt. 

AngitBt  to  B11S7  with  those  ezperimentt  upon  *'The  sabjoct  occupied  his  atten- 
October.       blowen   in  Killingwoith  Col*      tionasanohjeaof8peciilatioD.* 
Vutcjf  which  led  to  the  oonstrne- 
tion  of  his  husps. 
Beginning  Ordered  liifl  first  lamp,  which  was  "  Commenced  his  experiments  on 
of  October,    tried  in  the  colliery  on  the  Slst      fire-damp,  and  before  the  18th 
of  that  month.  of  that  month  had  discoyered 

certain  facts  (the  fiicts  in  ques- 
tion) respecting  that  inflam- 
mable snbstance ;  and  states  in 
a  letter  dated  Oct  19th,  that  if 
a  lamp  or  lantern  be  made  air- 
ti^  on  the  ades,  and  furnished 
with  i^tertores  to  admit  the  air, 
it  will  not  conminnicate  flame 
to  the  outward  atmosphere." 

EndofOct  Ordered  his  second  lamp  In  a  letter,  dated  October  30th, 

describes  to  Mr.  Hodgson  a 
lamp  in  which  he  adopted 
**tubeM  and  camali  above  and 
below." 
Nor.  4.  Tried  his  second  lamp  in  Killing-  **  Mr.  Butler  noticed  Sir  Hnm- 
worth  Coliieiy.  phrj  Dbtj's  discoreries  in  an 

oration.'' 

„    9 Bead  to  the  Royal  Society  a  paper, 

giying  a  detailed  account  of  his 
experiments,  and  the   yarious 
applications  he  had  made  of 
his  discoveries  1   but  without 
mentioning  dates. 
„  19or20.Ordered  his  third  lamp. 
„  30.        Tried  his  third  lamp  in  the  mine. 
Dec.  5.       Exhibited  his  third  lamp  to  the 
Literary     and      Philosophical 
Society  in  Newcastle. 
n  31 Btfore  this  period,  "had    pre- 
sented to  the  miner  the  wire 
gauxelamp.* 
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The  Beport  proceeds :  '^  The  friends  of  Mr.  Stephenson,  with 
this  table  before  them,  conceive  their  resolution  to  be  fully 
borne  out  by  the  testimony  of  dates  and  facts,  so  far  a$  they 
are  known;  and  without  the  slightest  idea  or  wish  of  detracting 
firom  the  scientific  fame,  or  honour,  or  veracity,  of  Sir  Hum- 
phry Davy,  they  would  repeat,  and  confine  themselves  to  the 
simple  assertion  of  their  belief,  Hhat  Mr.  Stephenson  was  the 
first  to  construct  a  lamp  upon  the  principle  in  question.' 

"  And  when  the  friends  of  Mr.  Stephenson  remember  the 
humble  and  laborious  station  of  life  which  he  has  occupied ; 
when  they  consider  the  scanty  means  and  opportunities  which 
he  has  had  for  pursuing  the  researches  of  science ;  and  look 
to  the  improvements  and  discoveries,  which,  notwithstanding 
so  many  disadvantages,  he  has  been  enabled  to  make  by  the 
judicious  and  unremitting  exercise  of  the  energy  and  acute- 
ness  of  his  natural  imderstanding,  they  cannot  persuade 
themselves  that  they  have  said  anything  more  than  every 
liberal  and  feeling  mind  would  most  readily  admit." 

The  Stephenson  subscription,  when  collected,  amounted  to 
about  1000/.,  which  was  presented  to  him,  together  with  a 
silver  tankard,  at  a  public  dinner  given  in  the  Assembly 
Booms  at  Newcastle,  in  the  month  of  January  (1818)  follow- 
ing. Mr.  Brandling,  on  presenting  the  testimonial,  observed, 
**  A  great  deal  of  controversy,  and,  he  was  sorry  to  say,  of 
animosity,  had  prevailed  upon  the  subject  of  the  safety  lamp ; 
but  this,  he  trusted,  after  the  example  of  moderation  that  had 
been  set  by  Mr.  Stephenson's  friends,  would  subside,  and  all 
personalities  would  cease  to  be  remembered.  As  to  the  claim 
of  that  individual,  to  testify  their  gratitude  to  whom  they  were 
that  day  assembled,  he  thought  every  doubt  must  have  been 
removed  from  the  minds  of  imprejudiced  persons  by  a  perusal 
of  the  evidence  recently  laid  before  the  public.  He  begged 
Mr.  Stephenson's  acceptance  of  this  token  of  their  esteem, 
wishing  him  health  long  to  enjoy  it,  and  to  enable  him. to 
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employ  those  talents  with  which  Providence  had  blessed  him 
for  the  benefit  of  his  fellow  creatures." 

On  returning  thanks  for  the  honour  done  him,  Mr.  Stephen- 
son said,  "  I  shall  ever  reflect  with  pride  and  gratitude  that 
my  labours  have  been  honoured  with  the  approbation  of  such 
a  distinguished  meeting ;  and  you  may  rest  assured  that  my 
time,  and  any  talent  I  may  possess,  shall  hereafter  be  em- 
ployed in  such  a  manner  as  not  to  give  you,  gentlemen,  any 
cause  to  regret  the  coimtenance  and  support  which  you  have 
80  generously  afforded  me."  That  Stephenson  amply  fulfilled 
this  promise  and  pledge  to  his  Mends,  his  future  career  abun- 
dantly proved. 

But  what  said  Sir  Humphry  Davy  as  to  this  testimonial 
presented  to  Stephenson  for  having  invented  the  safety  lamp  ? 
In  a  private  letter  *  written  at  the  time,  he  characterised  as 
"infamous"  the  resolutions  adopted  by  Mr.  Stephenson's 
supporters,  alleging  that  he  had  only  ^^  pirated  "  his  invention. 
*^  It  will  turn  out,"  said  he,  alluding  to  the  Stephenson  testi- 
monial, "a  very  disgraceful  business  for  the  persons  who 
have  agitated  it ;"  and  in  another  letter  he  said  "  there  never 
was  a  more  gross  imposture  than  that  of  Stephenson." 

Whilst  Sir  Himiphry  Davy  spoke  thus  bitterly  in  his 
private  letters,  it  is  somewhat  remarkable  that  he  never  once 
in  his  published  papers  on  the  subject  alluded  to  the  fact  that 
Mr.  Stephenson  had  constructed  and  tested  a  safety  lamp  in 
the  mine  months  before  his  own  was  invented,  although,  as 
appears  from  a  private  letter  since  published  by  Dr.  Paris  in 
his  "  Life  of  Davy,"  he  was  aware  of  the  facLf  Nor  did  he 
refer  to  Humboldt's  contrivance  of  a  safety  lamp  in  1796,  on 
a  plan  similar  to  that  afterwards  adopted  by  Dr.  Clanny.} 

•  Since  published  in  the  Mechanica*  Magazine^  vol.  liv.  p.  423. 
t  PariB'g  Life  of  Davy,  4to.  ed^  p.  33G. 
t  Jounial  dc8  MinciJ,  tonu  viii.  p.  839. 
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The  maimer  in  which  he  alluded  to  the  last-named  gentle- 
man, who  was  the  first  to  show  Sir  H.  Davy  a  safety  lamp, 
imperfect  though  it  might  be,  was  considered  very  disre- 
spectful by  Dr.  Clanny  and  his  friends. 

Miss  Martineau,  in  her  careful  estimate  of  the  character  of 
Davy,  aft^r  describing  his  remarkable  eloquence  and  his 
extraordinary  genius,  observes,  "  When  we  call  him  the  most 
popular  man  of  his  time,  we  mean  with  the  listening  public ; 
for  he  was  not  popular  in  private  life.  Besides  the  degree 
of  wildness  which  appears  in  all  the  evidence  of  his  life  and 
writings,  there  was  an  excessive  egotism,  a  lack  of  magna- 
nimity, an  insufferable  pride  and  vanity  united,  which  de- 
stroyed all  pleasure  on  both  sides  in  his  intercourse  with 
other  than  his  flatterers. .  .  .  But  if  the  world  comes  in  to  strip 
genius  of  its  natural  graces,  we  must  not  reckon  too  hardly  of 
a  being  so  singularly  circumstanced,  but  honour  and  glory  in 
the  gifts  that  remain,  and  let  the  losses  go."  * 

Now  that  all  angry  feelings  between  the  contending 
parties  have  softened  down,  it  is  not  perhaps  very  diflBcult  to 
get  at  the  truth  of  this  controversy.  From  what  we  have 
stated,  we  think  it  must  be  admitted  that  the  fact  that  car- 
buretted  hydrogen  will  not  explode  down  narrow  tubes,  was 
discovered  by  Stephenson,  and  that  this  fact  or  principle  was 
applied  by  him  in  the  invention  of  three  successive  lamps 
constructed  under  his  directions,  all  perfectly  safe.  Sir 
Humphry  Davy  discovered  the  same  fact  about  the  same 
time,  but  most  probably  at  a  subsequent  date,  and  afterwards 
constructed  a  safety  lamp  which  was  preferred  to  that  of 
Stephenson,  on  account  of  its  greater  cheapness  and  lightness. 
Sir  H.  Davy  himself  acknowledges  that  the  merit  of  his  lamp 
rested  entirely  on  the  discovery  of  the  principle  referred  to, 

*  The  History  of  England  during  the  Peace,  vol.  i.  p.  595. 
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but  which  had  previously  been  ascertained  and  verified  by  the 
repeated  experiments  of  Mr.  Stephenson. 

However  great  the  merits  of  Mr.  Stephenson  in  connection 
with  the  invention  of  the  tube  safety  lamp,  they  cannot  be 
regarded  as  in  the  slightest  degree  detracting  from  the  dis- 
tinguished reputation  of  Sir  Humphry  Davy.  His  inquiries 
into  the  explosive  properties  of  carburetted  hydrogen  gas  were 
thoroughly  original ;  and  his  discovery  of  the  iact  that  ex- 
plosion will  not  pass  through  tubes  of  a  certain  diameter  was 
made  quite  independently  of  all  that  Stephenson  had  done 
and  was  doing  in  verification  of  the  same  fact.  It  even  appears 
that  Mr.  Smithson  Tennant  and  Dr.  Wollaston  had  observed 
the  same  fact  several  years  before*,  though  neither  Stephenson 
nor  Davy  knew  it  while  they  were  prosecuting  their  experi- 
ments. Sir  Humphry  Davy's  subsequent  modification  of  the 
tube  lamp,  by  which,  while  diminishing  the  diameter,  he  in 
the  same  ratio  shortened  the  tubes  without  danger,  and  in  the 
form  of  wire-gauze  enveloped  the  safety  lamp  by  a  multipli- 
city of  tubes,  was  a  beautiful  application  of  the  true  theory 
which  he  had  formed  upon  the  subject.  "  The  whole  theory 
and  operation  of  the  safety  lamp,"  says  Davy's  biographerf, 
^^is  nothing  more  than  an  apparatus  by  which  the  inflammable 
air,  upon  exploding  in  its  interior,  cannot  pass  out  without 
being  so  far  cooledy  as  to  deprive  it  of  the  power  of  communi- 
cating inflammation  to  the  surrounding  atmosphere.  The 
principle  having  been  once  discovered,  it  was  easy  to  adopt 
and  multiply  practical  applications  of  it.  From  the  result  of 
these  researches  it  became  evident,  that  to  light  mines  in- 
fested with  fire-damp,  with  perfect  security,  it  was  only 
necessary  to  use  an  air-tight  lanthom,  supplied  with  air  from 

•  Paria*8  Life  of  Davy,  4to.  ed.,  p.  316^  and  note  to  Davj*s  Paper  read 
before  iho  llojal  Society  November  9th,  1815. 
t  rarit*s  life  of  Davy,  4io.  ed.,  p.  317. 
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tubes  of  small  diameter^  through  which  explosions  cannot 
pass,  and  with  a  chimney  on  a  similar  principle  at  the  upper 
part  to  carry  off  the  foul  air.  A  common  lanthom,  to  be 
adapted  to  the  piurpose,  merely  required  to  be  made  air-tight 
in  the  door  and  sides,  and  to  be  furnished  with  a  chimney, 
and  the  system,  of  safety  apertures  below  and  above  the  flame 
of  the  lamp.  Such,  in  fact,  was  Davy's  first  safety  lamp ;  and 
having  afterwards  varied  the  arrangements  of  the  tubes  in 
different  ways,  he  at  length  exchanged  them  for  canals, 
which  consisted  of  close  concentric  hollow  metallic  cylinders 
of  different  diameters,  so  placed  together  as  to  form  circular 
canals  of  the  diameter  of  from  one  twenty-fifth  to  one  fortieth 
of  an  inch,  and  of  an  inch  and  seven-tenths  in  length."  Carry- 
ing out  the  same  principle,  the  idea  occurred  to  him  of  con- 
structing the  lamp  entirely  of  wire-gauze,  with  apertures  of 
from  one  fortieth  to  one  sixtieth  of  an  inch  in  diameter.  A 
lamp  so  constructed  was  exhibited  in  January,  1816,  and 
shortly  after  came  into  general  use. 

The  increased  number  of  accidents  which  have  occurred 
from  explosions  in  coal  mines*  since  the  general  introduction 
of  the  Davy  lamp,  have  led  to  considerable  doubts  as  to  its 
safety,  and  to  inquiries  as  to  the  means  by  which  it  may  be 
further  improved ;  for  experience  has  shown  that,  under  cer- 
tain circumstances,  the  Davy  lamp  is  not  safe.  Mr.  Stephen- 
son was  of  opinion  that  the  modification  of  his  own  and  Sir 
Humphry  Davy's  lamp,  combining  the  glass  cylinder  with  the 


*  In  the  eighteen  years  previons  to  the  introduction  of  the  lamp  447  persons 
lost  their  lives  in  the  counties  of  Durham  and  Northumberland,  whilst  in  the 
eighteen  years  following  the  fatal  accidents  amounted  to  538. — Beporl  en 
AceidenU  in  Mines,  1835,  p.  iv.  The  increase  in  the  number  of  fatal  accidents 
was  no  doubt  in  a  great  measure  attributable  to  the  circumstance  that,  aflcr 
the  invention  of  the  safety  lamp,  the  working  was  resumed  in  many  dangerous 
mines,  which  had  formerly  been  abandoned. 
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wire-gauze^  was  the  most  secure  lamp;  at  the  same  time 
it  must  be  admitted  that  the  Davy  and  the  Geordy  lamps 
alike  failed  to  stand  the  severe  tests  to  which  they  were 
submitted  by  Dr.  Pereira,  when  examined  before  the  Com- 
mittee on  Accidents  in  Mines.  Indeed,  Dr.  Pereira  did 
not  hesitate  to  say,  that  when  exposed  to  a  current  of  ex- 
plosive gas,  the  Davy  lamp  is  "  decidedly  unsafe,"  and  that 
the  experiments  by  which  its  safety  had  been  "demonstrated  " 
in  the  lecture  room,  had  proved  entirely  "  fallacious."  *  The 
Committee,  in  their  report,  make  use  of  these  words :  "Acci- 
dents have  occurred  when  his  (Sir  H.  Davy's)  lamp  was  in 
general  and  careful  use ;  no  one  survived  to  tell  the  tale  of 
how  these  occurrences  took  place;  conjecture  supplied  the 
want  of  positive  knowledge  most  unsatisfactorily ;  but  inci- 
dents are  recorded  which  prove  what  must  follow  unreasonable 
testing  of  the  lamp ;  and  your  Committee  are  constrained  to 
believe,  that  ignorance  and  a  false  reliance  upon  its  merits,  in 
cases  attended  with  unwarrantable  risks,  have  led  to  disas- 
trous consequences." 

It  is  worthy  of  remark,  that  imder  circumstances  in  which 
the  wire-gauze  of  the  Davy  lamp  becomes  red  hot  from  the 
high  explosiveness  of  the  gas,  the  Geordy  lamp  is  extinguished, 
and  we  cannot  but  think  that  this  fact  testifies  to  the  de- 
cidedly superior  safety  of  the  Geordy. 

Tlie  merits  of  Dr.  Clanny  of  Sunderland  in  connection  with 
the  invention  of  his  lamp,  were  considerable;  yet  a  long 
period  elapsed  before  they  were  publicly  recognised.  In 
1846,  however,  a  subscription  was  set  on  foot  by  his  friends 
for  the  purpose  of  presenting  him  with  a  testimonial,  and 
Mr.  Stephenson  was  found  amongst  the  list  of  subscribers. 
On  sending  in  his  contribution,  he  said,  "I  believe  Dr.  Clanny 
was  the  first  person  who  made  the  attempt  to  construct  a 

•  Report  on  AccidenU  in  Mines,  p.  296.     Evidence  of  Dr  Tereira,  F.I-.S. 
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lamp  which  should  bum  in  an  inflammable  atmosphere 
without  exploding.  Such  a  lamp  was  made  by  Dr.  Clanny^ 
although  it  was  not  proved  practicable  to  manage  in  coal 
mines.  Nevertheless  I  think  great  merit  is  due  to  him  for 
what  he  did,  and  you  may  therefore  put  my  name  down  for 
five  pounds  towards  his  testimoniaL" 
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CHAP.   XII. 
FURTHEB  IMPROVEMENTS  IN  THE  LOCOMOTIYE. 

Mb.  Stephenson's  experiments  on  fire-damp^  and  his  labours 
in  connection  with  the  invention  of  the  safety  lamp,  occupied 
but  a  small  portion  of  his  time^  which  was  mainly  devoted  to 
the  engineering  business  of  the  colliery.  He  was  also  giving 
daily  attention  to  the  improvement  of  his  locomotive^  which 
every  day's  observation  and  experience  satisfied  him  was  still 
far  from  being  perfect. 

At  that  time,  railways  were  almost  exclusively  confined  to 
the  colliery  districts,  and  attracted  the  attention  of  few  except 
the  parties  immediately  connected  with  the  coal  trade.  Nor 
were  even  the  colliery  proprietors  generally  favourable  to 
locomotive  traction.  There  were  great  doubts  as  to  its  economy. 
Mr.  Blackett's  engines  at  Wylam  were  still  supposed  to  be 
working  at  a  loss;  the  locomotives  tried  at  Coxlodge  and 
Heaton,  proving  failures,  had  been  abandoned ;  and  the  col- 
liery owners,  seeing  the  various  locomotive  speculations  prove 
abortive,  ceased  to  encourage  further  experiments. 

Stephenson  alone  remained  in  the  field  after  all  the  other 
improvers  and  inventors  of  the  locomotive  had  abandoned  it 
in  despair.  He  continued  to  entertain  the  most  confident  ex- 
pectations as  to  its  eventual  success.  He  even  went  so  far  as 
to  say  that  it  would  yet  supersede  every  other  tractive  power. 
Many  looked  upon  him  as  an  enthusiast,  which  no  doubt  he  was, 
and  upon  good  grounds.    As  for  his  travelling  engine,  it  was  by 
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most  persons  r^arded  as  a  curious  toy ;  and  many,  shaking 
their  heads,  predicted  for  it  "  a  terrible  blow  up  some  day." 
Nevertheless,  it  was  daily  performing  its  work  with  regu- 
larity, dragging  the  coal  waggons  between  the  colliery  and 
the  staiths,  and  saving  the  labour  of  many  men  and  horses. 
There  was  not,  however,  so  marked  a  saving  in  the  expence 
of  working  when  compared  with  the  cost  of  horse  traction, 
as  to  induce  the  northern  colliery  masters  to  adopt  it  as  a 
substitute  for  horses.  How  it  could  be  improved  and  ren- 
dered more  efficient  as  well  as  economical,  was  never  out  of 
Mr.  Stephenson's  mind.  He  was  quite  conscious  of  the  im- 
perfections both  of  the  road  and  of  the  engine ;  and  he  gave 
himself  no  rest  until  he  had  brought  the  efficiency  of  both 
up  to  a  higher  point.  He  worked  his  way  step  by  step, 
slowly  but  surely :  every  step  was  in  advance  of  the  one  pre- 
ceding, and  thus  inch  by  inch  was  gained  and  made  good  as 
a  basis  for  further  improvements. 

At  an  early  period  of  his  labours,  or  about  the  time  when 
he  had  completed  his  second  locomotive,  he  began  to  direct 
his  particular  attention  to  the  state  of  the  road ;  as  he  per- 
ceived that  the  extended  use  of  the  locomotive  must  neces- 
sarily depend  in  a  great  measure  upon  the  perfection,  solidity, 
continuity,  and  smoothness  of  the  way  along  which  the  engine 
travelled.  Even  at  that  early  period,  he  was  in  the  habit 
of  regarding  the  road  and  the  locomotive  as  one  machine, 
speaking  of  the  rail  and  the  wheel  as  "  man  and  wife." 

All  railways  were  at  that  time  laid  in  a  careless  and  loose 
manner,  and  great  inequalities  of  level  were  allowed  to  occur 
without  much  attention  being  paid  to  repairs;  the  result 
being  that  great  loss  of  power  was  caused,  and  also  great  wear 
and  tear  of  machinery,  by  the  frequent  jolts  and  blows  of  the 
wheels  against  the  rails.  His  first  object  therefore  was,  to 
remove  the  inequalities  produced  by  the  imperfect  junction 
between  rail  and  rail.     At  that  time  (1816)  the  rails  were 
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made  of  cast  iron,  each  rail  being  about  three  feet  long ;  and 
sufficient  care  was  not  taken  to  maintain  the  points  of  junction 
on  the  same  leveL  The  chairs,  or  cast-iron  pedestals  into 
which  the  rails  were  inserted,  were  flat  at  the  bottom ;  so 
that,  whenever  any  disturbance  took  place  in  the  stone 
blocks  or  sleepers  supporting  them,  the  flat  base  of  the 
chair  upon  which  the  rails  rested,  being  tilted  by  unequal 
subsidence,  the  end  of  one  rail  became  depressed,  whilst 
that  of  the  other  was  elevated.  Hence  constant  jolts  and 
shocks,  the  reaction  of  which  very  often  caused  the  fracture  of 
the  rails,  and  occasionally  threw  the  engine  off  the  road. 

To  remedy  this  imperfection,  Mr.  Stephenson  devised  a  new 
chair,  with  an  entirely  new  mode  of  fixing  the  rails  therein. 
Instead  of  adopting  the  butt  joint  which  had  hitherto  been 
used  in  all  cast-iron  rails,  he  adopted  the  half^lap  joints  by 
which  means  the  rails  extended  a  certain  distance  over  each 
other  at  the  ends,  somewhat  like  a  scarf  joint.  These  ends, 
instead  of  resting  upon  the  flat  chair,  were  made  to  rest  upon 
tlio  apex  of  a  curve  forming  the  bottom  of  the  chair.  The 
supports  were  extende<l  from  three  feet  to  three  feet  nine 
indies  or  four  feet  apart.  These  rails  were  accordingly  sub- 
stituted for  the  old  cast-iron  plates  on  the  Killingworth 
Colliery  Railway,  and  they  were  found  to  be  a  very  great  im- 
provt^ment  upon  the  previous  system,  adding  both  to  the 
efficiency  of  the  horse  power  (still  used  on  the  railway)  and  to 
tlie  smooth  action  of  the  locomotive  engine,  but  more  particu- 
larly increjising  the  efficiency  of  the  latter. 

This  iniprov(Hl  form  of  the  rail  and  chair  was  embodied  in  a 
patent  taken  out  in  the  joint  names  of  Mr.  Losh,  of  Newcastle, 
iron-founder,  and  of  Mr.  Stephenson,  Iwaring  date  the  30th 
of  Septenilwr  1 8 1 6.  *     Mr.  Losh  being  a  wealthy,  enterprising 

*  A  Rrant  unto  William  Losh,  of  the  town  and  county  of  Newcastle-upon- 
Tyne,  iron-founder,  and  Qeorge  Stephenson,  of  Killingworth,  in  the  county  of 
NurthnmberUuid,  engineer,  for  their  inrented  new  method  or  new  methods  of 
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iron-Tnannfacturer,  and  having  confidence  in  George  Stephen- 
son and  his  improvements,  found  the  money  for  the  purpose 
of  taking  out  the  patent,  which,  in  those  days,  was  a  very 
costly  as  well  as  troublesome  matter. 

The  specification  of  the  same  patent  also  described  various 
important  improvements  on  all  locomotives  previously  con- 
structed. The  wheels  of  the  engine  were  improved,  being 
altered  from  cast  to  malleable  iron,  in  whole  or  in  part,  by 
which  they  were  made  lighter  as  well  as  more  durable  and 
safe.  Thus  the  road  was  rendered  smoother,  and  the  wheels 
of  the  locomotive  were  made  stronger.  But  the  most 
ingenious  and  original  contrivance  embodied  in  this  patent 
was  the  substitute  for  springs  which  was  devised  by  Mr. 
Stephenson.  He  contrived  an  arrangement  by  which  the 
steam  generated  in  the  boiler  was  made  to  perform  this 
important  office  I  The  means  by  which  this  was  effected  were 
so  strikingly  characteristic  of  true  mechanical  genius,  that 
we  would  particularly  call  the  reader's  attention  to  this  in- 
genious device,  which  was  the  more  remarkable,  as  it  was 
contrived  long  before  the  possibility  of  steam  locomotion  had 
become  an  object  of  parliamentary  inquiry  or  even  of  public 
interest. 

It  has  already  been  observed  that  up  to,  and  indeed  for 
some  time  after  the  period  of  which  we  speak,  there  was  no 
such  class  of  skilled  mechanics,  nor  were  there  any  such 
machinery  and  tools  in  use  as  are  now  at  the  disposal  of 
inventors  and  manufacturers.  The  same  difficulty  had  been 
experienced  by  Watt  many  years  before,  in  the  course  of  his 
improvements  in  the  steam-engine ;  and  on  the  occasion  of 

facilitating  the  convejance  of  carriages,  and  all  manner  of  goods  and  materials 
along  raOways  and  tramways,  by  certain  inycntions  and  improvements  in  the 
constmction  of  the  machine,  carriages,  carriage- wheels,  railways  and  tramways 
employed  for  that  jiurposc. — 30th  Sept.  1816.  Patent  Record  Office,  Number 
4067. 
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the  construction  of  his  first  condensing  engine  at  Soho,  !Mr. 
Smeaton,  although  satisfied  of  its  great  superiority  over 
Newcomen's,  expressed  strong  doubts  as  to  the  practicability 
of  getting  the  diflferent  parts  executed  with  the  requisite 
precision ;  and  he  consequently  argued  that,  in  its  improve<l 
form,  this  powerful  machine  would  never  be  generally  intro- 
duced* Such  was  the  low  state  of  the  mechanical  arts  in 
those  days.  Although  skilled  workmen  were  in  course  of 
gradual  training  in  a  few  of  the  larger  manufacturing  towns, 
they  did  not  at  the  date  of  Stephenson's  patent  exist  in  any 
considerable  numbers,  nor  was  there  then  any  class  of  me- 
chanics capable  of  constructing  springs  of  sufiicient  strength 
and  elasticity  to  support  a  locomotive  engine  ten  tons  in 
weight. 

The  rails  then  used  being  extremely  light,  the  road  soon 
became  worn  down  by  the  traffic,  and,  from  the  inequalities 
of  the  way,  the  whole  weight  of  the  engine,  instead  of  being 
uniformly  distributed  over  the  four  wheels,  was  occasionally 
thrown  almost  diagonally  upon  two.  Hence  frequent  jerks 
of  the  locomotive,  and  increased  stress  upon  the  slender  roatl, 
which  occasioned  numerous  breakages  of  the  rails  and  chairs, 
and  consequent  interruptions  to  the  safe  working  of  the 
railway. 

In  order  to  avoid  the  dangers  arising  from  this  cause,  Mr. 
Stephenson  contrived  his  Steam  Springs.  He  so  arranged 
the  boiler  of  his  new  patent  locomotive  that  it  was  supporte<l 
upon  the  frame  of  the  engine  by  four  cylinders,  which  openeil 
into  the  interior  of  the  boiler.  Tliese  cylinders  were  occupied 
by  pistons  with  rods,  which  passed  downwards  and  presKe<l 
upon  the  upper  side  of  the  axles.  The  cylinders  opening 
into  the  interior  of  the  boiler,  allowed  the  pressure  of  steam 
to  be  applieil  to  the  upper  side  of  the  piston ;  and  that  pres- 
sure l)eing  nearly  equivalent  to  one-fourth  of  the  weight  of 
the  engine,  eax:h  axle,  whatever  might  be  its  position,  had  at 
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all  times  nearly  the  same  amomit  of  weight  to  bear,  and  con- 
sequently the  entire  weight  was  at  all  times  pretty  equally 
distributed  amongst  the  four  wheels  of  the  locomotive.  Thus 
the  four  floating  pistons  were  ingeniously  made  to  serve  the 
purpose  of  springs  in  equalising  the  weight,  and  in  softening 
the  jerks  of  the  machine ;  the  weight  of  which,  it  must  also 
be  observed,  had  been  increased,  on  a  road  originally  cal- 
culated to  bear  a  considerably  lighter  description  of  carriage. 
This  mode  of  supporting  the  engine  remained  in  use  until 
the  progress  of  spring-making  had  so  far  advanced  that  steel 
springs  could  be  manufactured  of  sufficient  strength  to  be 
used  in  locomotives. 

The  result  of  the  actual  working  of  George  Stephenson's 
new  locomotive  and  improved  road  amply  justified  the  pro- 
mises held  forth  in  his  "specification."  The  traffic  waa 
conducted  with  greater  regularity  and  economy,  and  the 
superiority  of  the  locomotive  engine,  as  compared  with  horse 
traction,  became  more  apparent.  And  it  is  a  fact  worthy  of 
notice,  that  the  identical  engines  constructed  by  Mr.  Ste- 
phenson in  1816,  are  to  this  day  to  be  seen  in  regular  useful 
work  upon  the  Killingworth  railway,  conveying  heavy  coal 
trains  at  the  speed  of  between  five  and  six  miles  an. hour, 
probably  as  economically  as  any  of  the  more  perfect  locomo- 
tives now  in  use. 

Mr.  Stephenson's  endeavours  having  been  attended  with 
such  marked  success  in  the  adaptation  of  locomotive  power 
to  railways,  his  attention  was  called,  by  many  of  his  friends, 
about  the  year  1818,  to  the  application  of  steam  to  travelling 
on  common  roads.  It  was  from  this  point,  indeed,  that 
the  locomotive  had  been  started,  Trevethick's  first  engine 
having  been  constructed  with  this  special  object.  Stephen- 
son's friends  having  observed  how  far  behind  he  had  left  the 
original  projector  of  the  locomotive  in  its  application  to  rail- 
roads, perhaps  naturally  inferred  that  he  would  be  equally 
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successful  in  applying  it  to  the  purpose  for  which  Trevethick 
and  Vivian  originally  intended  it. 

But  the  accuracy  with  which  he  estimated  the  resistance 
to  which  loads  were  exposed  on  railways,  arising  from  friction 
and  gravity,  led  him  at  a  very  early  stage  to  reject  the  idea 
of  ever  successfully  applying  steam  power  to  common  road 
travelling.  In  October,  1818,  he  made  a  series  of  careful  ex- 
periments, in  conjunction  with  Mr.  Nicholas  Wood,  on  the 
resistance  to  which  carriages  were  exposed  on  railways,  test- 
ing the  results  by  means  of  a  dynamometer  of  his  own  con- 
struction. His  readiness  at  all  times  with  a  contrivance 
to  enable  him  to  overcome  a  difficulty,  his  fertility  in  ex- 
pedients, and  his  skill  in  invention,  were  strikingly  charac- 
teristic. The  dynamometer  was  chiefly  remarkable  for  its 
simplicity.  Though  it  was  found  efficient  for  the  purpose  for 
which  it  was  invented,  it  will  not  of  course  bear  a  comparison 
with  other  instruments  for  a  similar  purpose  that  have  since 
been  invented.  The  series  of  experiments  made  by  means  of 
this  dynamometer  were  interesting,  as  the  first  systematic 
attempt  to  determine  the  precise  amount  of  resistance  to 
carriages  moving  along  railways.*  It  was  by  this  machine 
for  the  first  time  ascertained  that  the  friction  was  a  con- 
stant quantity  at  all  velocities.  Although  this  fact  had  been 
long  before  developed  by  Vince  and  Coulomb,  and  was  well 
known  to  scientific  men  as  an  established  truth,  yet  at  the 
time  when  Mr.  Stephenson  made  his  experiments,  the  deduc- 
tions of  philosophers  on  the  subject  were  neither  believed 
nor  acted  upon  by  practical  engineers.  And  notwithstanding 
that  the  carefully  conducted  experiments  in  question  went 
directly  to  corroborate  the  philosophical  theories  on  the  sub- 

*  The  experiments  are  set  forth  in  detail  in  ''A  Practical  Trcatiac  on 
Railroads  and  Interior  Communication  in  General**  Bj  Nicholas  Wood, 
Colliery  Viewer,  C.  £.  London :  Ilurst,  Chance,  and  Ca,  ed.  1831,  pp.  197 
^S53. 
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ject,  it  was  a  considerable  time  (so  great  were  the  prejudices 
then  existing)  before  the  conclusions  which  they  established 
received  the  sanction  of  practical  men. 

It  was  maintained  by  many  that  the  results  of  these  ex- 
periments led  to  the  greatest  possible  mechanical  absurdities. 
For  example,  it  was  insisted  that,  if  friction  was  constant  at 
all  velocities  upon  a  level  railway  when  once  a  power  was 
applied  to  a  carriage,  which  exceeded  the  friction  of  that  car- 
riage by  the  smallest  possible  amoimt,  such  excess  of  power, 
however  small,  would  be  able  to  convey  the  carriage  along 
a  level  railway  at  all  conceivable  velocities.  WTien  this  posi- 
tion was  taken  by  those  who  opposed  the  conclusions  to  which 
Mr.  Stephenson  had  arrived,  he  felt  the  greatest  hesitation 
in  maintaining  his  own  views ;  for  it  appeared  to  him  at  first 
sight  really  the  absurdity  which  his  opponents  asserted  it 
to  be.  Frequent  and  careful  repetition  of  his  experiments, 
however,  left  no  doubt  upon  his  mind  as  to  the  soundness  of 
his  conclusion, —  that  friction  was  imiform  at  all  velocities. 
Notwithstanding  the  ridicule  that  was  thrown  upon  his  views 
by  many  persons  with  whom  he  associated  at  the  time,  he 
continued  to  hold  to  this  conclusion  as  a  fact  positively 
established ;  and  he  soon  afterwards  boldly  maintained,  that 
that  which  was  an  apparent  absurdity  was  indeed  an  inevitable 
consequence,  and  that  every  increase  of  speed  involved  a 
necessary  expenditure  of  power  almost  in  a  direct  ratio. 

It  is  imnecessary  at  this  time  of  day  to  point  out  how 
obvious  this  consequence  is,  and  how  it  is  limited  and  con- 
trolled by  various  circumstances ;  nevertheless  it  is  undoubted, 
that  could  you  always  be  applpng  a  power  proportionately  in 
excess  of  the  resistance,  a  constant  increase  of  velocity  would 
follow  without  any  limit.  This  is  so  obvious  to  professional 
men  now,  and  is  indeed  so  axiomatic,  that  it  is  unnecessary 
further  to  illustrate  the  position.  The  discussions  which  took 
place  on  the  subject,  when  the  results  of  Mr.  Stephenson's 
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experiments  were  announced,  are  only  here  alluded  to  for  the 
purpose  of  showing  the  difficulties  he  had  to  contend  with 
and  overcome  at  the  time,  and  how  small  was  the  amount  of 
science  then  blended  with  engineering  practice.* 

The  other  resistances  to  which  carriages  are  exposed  were 
at  the  same  time  investigated  by  Mr.  Stephenson.     He  per- 
ceived that  these  resistances  were  mainly  three ;   the  first 
being  upon  the  axles  of  the  carriage,  the  second  (which  may 
be  called  the  rolling  resistance)  being  between  the  circum- 
ference of  the  wheel  and  the  surface  of  the  rail,  and  the  third 
being  the  resistance  of  gravity.     The  amount  of  friction  and 
gravity  was  accurately  ascertained ;  but  the  rolling  resistance 
was  a  matter  of  greater  difficulty,  being  subject  to  great 
variation.     He  however  satisfied  himself  that  it  was  so  great 
when  the  surface  presented  to  the  wheel  was  of  a  rough  cha- 
racter, that  the  idea  of  working  steam  carriages  upon  common 
roads  was  dismissed  by  him  as  entirely  out  of  the  question. 
Even  so  early  as  the  period  alluded  to  (1818)  he  brought  his 
theoretical  calculations  to  a  practical  test :  he  scattered  sand 
upon  the  rails  when  an  engine  was  running,  and  foimd  that 
a  small  quantity  was  quite  sufficient  to  retard  and  even  to 
stop  the  most  powerful  locomotive  that  he  had  at  that  time 
made.     And  he  never  failed  to  urge  this  conclusive  experi- 
ment upon  the  attention  of  those  who  were  at  that  time 
wasting  their  money  and  ingenuity  upon  the  vain  attempt  to 
apply  steam  power  to  the  purpose  of  travelling  on  common 
roads. 

Having  ascertained  that  resistance  might  be  taken  as 
represented  by  10  lbs.  to  a  ton  weight  on  a  level  railway,  it 
became  obvious  to  him  that  so  small  a  rise  as  1  in  100  would 


*  Some  yean  aflerwards,  ^fr.  Sylvester,  of  Liyerpool,  published  an  able 
pamphlet  on  this  subject,  in  which  he  demonstrated  in  a  very  simple  and  beau- 
tiful manner  the  correctness  of  Mr.  Stophenson*s  conclusions. 
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diminish  the  useful  effort  of  a  locomotive  by  upwards  of  50 
per  cent.  This  was  demonstrated  by  repeated  experiments, 
and  the  important  fact,  thus  rooted  deeply  in  his  mind,  was 
never  lost  sight  of  in  the  course  of  his  future  railway  career. 
It  was  owing  in  a  great  measure  to  these  pains-taking  experi- 
ments that  he  thus  early  became  convinced  of  the  vital  im- 
portance, in  an  economical  point  of  view,  of  reducing  the 
country  through  which  a  railway  was  intended  to  pass  as 
nearly  as  possible  to  a  level.  Where,  as  in  the  first  coal  rail- 
ways of  Northumberland  and  Durham,  the  load  was  nearly 
all  one  way,  —  that  is,  from  the  colliery  to  the  shipping- 
place,  —  it  was  an  advantage  to  have  an  inclination  in  that 
direction.  The  strain  on  the  powers  of  the  locomotive  was 
thus  diminished,  and  it  was  an  easy  matter  for  it  to  haul  the 
empty  waggons  back  to  the  colliery  up  even  a  pretty  steep 
incline.  But  when  the  loads  were  both  ways,  it  appeared 
obvious  to  him  that  the  railroad  must  be  constructed  as 
nearly  as  possible  on  a  level.  The  strong  and  sagacious  mind 
of  Stephenson  early  recognised  this  broad  principle ;  and  he 
had  so  carefully  worked  out  the  important  facts  as  to  the 
resistance  offered  by  adverse  gradients,  that  he  never  swerved 
from  it.  At  a  much  later  period,  when  the  days  of  "  fast " 
engineering  had  arrived,  while  many  thought  him  prejudiced 
on  this  point,  he  himself  clung  tenaciously  to  it,  and  invari- 
ably insisted  upon  the  importance  of  flat  gradients.  It  is 
true,  great  and  important  additions  were  made  to  the  powers 
of  the  locomotive ;  but  no  sooner  were  these  effected,  than 
lines  of  steeper  and  still  steeper  gradients  were  devised,  imtil, 
as  he  used  to  declare,  engineers  were  constantly  neutralising 
the  increased  powers  of  the  engine,  and  in  precisely  the  same 
degree  diminishing  the  comparative  advantages  of  railways 
over  common  roads. 

These  views,  thus  early  entertained,  originated,  in  Stephen- 
son's mind,  the  peculiar  character  of  railway  works  as  dis- 
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tinguislied  from  all  other  roads ;  for,  in  railroads,  he  early 
contended  that  large  sums  would  be  wisely  expended  in 
perforating  barriers  of  hills  with  long  tunnels,  and  in  raising 
the  lower  levels  with  the  excess  cut  down  from  the  adjacent 
high  groimd.  In  proportion  as  these  views  forced  themselves 
upon  his  mind,  and  were  corroborated  by  his  daily  experience, 
he  became  more  and  more  convinced  of  the  hopelessness  of 
applying  steam  locomotion  to  common  roads;  for  every 
argument  in  favour  of  a  level  railway  was,  in  his  view,  an 
argument  against  the  rough  and  hilly  course  of  a  common 
road.  Nor  did  he  cease  to  urge  it  upon  the  numerous 
patrons  of  road  steam  carriages,  that  if,  by  any  amount  of 
ingenuity,  an  engine  could  be  made,  which  could  by  pos- 
sibility travel  on  a  turnpike  road  at  a  speed  equal  to  that 
obtainable  by  horse  power,  and  at  a  less  cost,  such  an  engine, 
if  applied  to  the  more  perfect  surface  of  a  railway,  would 
have  its  efficiency  enormously  enhanced. 

For  instance,  he  calculated  that,  if  an  engine  had  been 
constructed,  and  had  been  found  to  travel  imiformly  between 
London  and  Birmingham  at  an  average  speed  of  10  miles  an 
hour,  conve)nng  say  20  or  30  passengers,  at  a  cost  of  1*.  per 
mile,  it  was  clear  that  the  same  engine,  if  applied  to  a  rail- 
way, instead  of  conveying  20  or  30  persons,  would  easily 
convey  200  or  300 ;  and,  insteail  of  travelling  at  a  speed  of 
10  or  12  miles  an  hour,  a  speed  of  at  least  30  or  40  miles  an 
hour  might  be  attaineil. 

All  this  seems  trite  and  common-place  enough,  now  that 
the  thing  has  been  done ;  but  it  was  not  so  in  those  days, 
before  it  had  been  attempted  or  even  thought  of,  excepting 
by  one  man,  whom  his  contemporaries  sj>oke  of  as  a  dreamer 
and  enthusiast  on  the  subject  of  railways.  Tlien,  the  so- 
called  "  practical "  men  were  bent  upon  a  really  impracticable 
tiling  —  the  economical  application  of  steam  power  to  turn- 
pike roads ;  while  the  "  enthusiast "  was  pursuing  the  only 
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safe  road  to  practical  success.  At  this  day  it  is  difficult  to 
understand  how  the  sagacious  and  strong  common-sense  views 
of  Stephenson  on  this  subject  fiedled  to  force  themselves 
sooner  upon  the  minds  of  those  who  were  persisting  in  their 
vain  though  ingenious  attempts  to  apply  locomotive  power  to 
ordinary  roads.  For  a  long  time  they  continued  to  hold  with 
obstinate  perseverance  to  the  belief  that  for  steam  purposes 
a  soft  road  was  better  than  a  hard  one  —  a  road  easily 
crushed  better  than  one  incapable  of  being  crushed ;  and  they 
held  to  this  after  it  had  been  demonstrated  in  all  parts  of 
the  mining  districts,  that  iron  tramways  were  better  than 
paved  roads.  But  the  fallacy  that  iron  was  incapable  of  ad- 
hesion upon  iron  continued  to  prevail,  and  the  projectors  of 
steam  travelling  on  common  roads  only  shared  in  the  common 
belief.  They  still  considered  that  roughness  of  surface  was 
essential  to  produce  **  bite,"  especially  in  surmoimting  accli- 
vities ;  the  truth  being,  that  they  confounded  roughness  of 
surface  with  tenacity  of  surface  and  contact  of  parts;  not 
perceiving  that  a  yielding  surface  which  would  adapt  itself  to 
the  tread  of  the  wheel,  could  never  become  an  imyielding 
surface  to  form  a  fulcrum  for  its  progression.  It  was  the 
error  of  reasoning  from  one  circumstance,  instead  of  taking 
all  the  circumstances  into  account. 
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CHAP.   XIII. 


EDUCATION   OF   HIS   SON. 


Although  men  of  Mr.  Stephenson's  scope  and  frame  of  mind 
are  in  a  great  measure  independent  of   instruction,    none 
understand  better  than  they  do  the  advantages  of  scholastic 
and  scientific  training.     In  the  course  of  his  progress  in  life, 
from  the  position  of  a  humble  colliery  brakesman  to  that  of 
chief  engineer  of  an  extensive  colliery,  every  step  of  which  he 
had  gallantly  won  by  dint  of  constant  struggle  and  persistent 
industry,   he  had  felt  himself  almost  daily  hampered,  re- 
strained, and  placed  at  a  disadvantage  when  compared  with 
others,  in  consequence  of  his  want  of  elementary  instruction. 
Not  having  been  made  acquainted  with  what  others  before 
him  had  done,  he  had  often  groped  his  way,  as  it  were,  in  the 
dark,  in  pursuit  of  some  idea,  originated  by  his  own  inde- 
pendent thinking  and  observation.     And  when  he  had  ela- 
borated his  views  and  brought  them  into  a  definite  shape,  lo ! 
he  too  often  found  that  his  supposed  original  idea  was  an  old 
one,  and  that  it  had  long  been  recorded  in  scientific  works, 
access  to  which  was  not  within  his  reach.     "  It  is  a  maxim," 
says  Mr.  Babbage*,  "equally  just  in  all  arts,  and  in  every 
science,  that  the  man  who  aspires  to  fortune  or  to  fame  by 
new  discoveries,  must  be  content  to  examine  with  care  the 
knowledge  of  his  contemporaries,  or  to  exhaust  his  efiforts  in 
inventing  what  he  will  most  probably  find  has  been  better 

•  On  **  Economy  in  Machinery  and  Manufactures.'* 
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executed  before."  No  man  was  mote  keezilT  cijCL3ci-:'i:»  ::  zrli 
truth  than  Oeoige  Stephenson,  and  he  otien  ii>jk  ^^a^i-.c  -y^ 
give  expreasion  to  it  in  hi9  homelj  and  Vjpdbi^  tit.  v^i-^ 
addressing  workmen  at  the  meetings  of  Mf^CQanicaT  LL^itritf^ 
which  he  took  pleasure  in  attending  during  the  labar  jear?  . : 
his  life. 

But  these  very  efforts,  firuitleas  though  thej  irere.  azii  Itaii- 
ing  to  no  iqyparent  beneficial  results,  —  as  in  the  case  x'  his 
long-continued  labours  in  attempting  to  invent  p«rpet^ial 
motion,  —  yet,  having  or^inated  in  his  ardent  thirst  for 
practical  knowledge,  really  proved  of  the  greatest  afiTantasZe 
to  him.  The  very  grappling  with  difficulty  was  an  ei::- 
cation  of  itself  and  tended  to  develope  his  independent 
powers  of  thought  and  action,  which  is  indeed  the  bizhest 
object  of  intellectual  discipline.  Had  he  been  earl  v  proTide>i 
with  those  appliances  which  are  considered  requisite  tor  the 
successful  prosecution  of  mechanical  and  scientific  atu«lT.  it  is 
possible  that  he  might  not  have  acquired  that  rea«iiiies8  in 
suggesting  expedients,  and  contriving  apparatus  for  the  mas- 
tery of  difficulties,  which  so  strikingly  dLninguishe*!  him 
throughout  his  career.  Indeed,  in  his  case,  as  in  that  of  so 
many  other  self-taught  men,  the  old  proverb  was  proved  true, 
that  Necessity  is  the  mother  of  Invention. 

Over-much  dependence  upon  others'  teaching  is  somewhat 
to  be  guarded  against ;  and  it  is  well,  even  under  the  most 
thorough  culture,  that  there  should  be  occasional  gaps  left  for 
the  mind's  independent  operation.  Stephenson's  mind  was 
indeed  too  full  of  gaps  at  starting,  and  all  the  knowledge 
with  which  he  filled  them  up  was  of  his  own  acquiring. 
Thrown  from  the  first  upon  his  own  resources,  he  early 
acquired  that  habit  of  self-reliance  which  formed  the  back- 
bone of  his  character.  His  strength  of  purpose,  energetic 
will,  untiring  industry,  and  vigorous  common  sense,  did  the 
rest.     He  may  be  said  to  have  learnt  his  practical  science 
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first,  and  acquired  his  education  afterwards ;  and  although  he 
was  a  late  learner,  he  nevertheless  lived  long  enough  to  carve 
his  name  deep  on  the  world's  records,  and  to  leave  works  in 
which  future  ages  will  trace  the  hand  of  a  giant. 

Whatever  Stephenson  learnt,  having  been  acquired  by  his 
own  laborious  efforts,  was  regarded  by  him  in  the  light  of  an 
actual  property.  There  were  many  highly  educated  engineers 
living  in  his  day,  who  knew  vastly  more  than  he  did — trained 
as  they  had  been  in  all  the  science  and  learning  of  the 
schools ;  but  there  was  none  so  apt  in  applying  what  they 
knew  to  practical  purposes  as  the  Killingworth  ^  brakesman  ^ 
and  "  engine-wright."  The  great  secret  of  his  success,  how- 
ever, was  his  cheerful  perseverance.  He  was  never  cast  down 
by  obstacles,  but  seemed  to  take  a  pleasure  in  grappling  with 
them,  and  he  always  rose  from  each  encounter  a  stronger  as 
well  as  a  wiser  man.  He  knew  nothing  of  those  sickly  phan- 
tasies which  men,  who  suppose  themselves  to  be  ^^  geniuses,"  are 
80  apt  to  indulge  in ;  nor  did  his  poverty  or  necessities  ever 
impair  the  elasticity  of  his  character.  When  he  failed  in  one 
attempt,  he  tried  again  and  again,  until  eventually  he  suc- 
ceeded. 

The  author  well  remembers  hearing  Mr.  Stephenson 
deliver  an  address  to  the  yoimg  men  composing  a  Mechanics' 
Institute  *,  at  whose  soirees  he  was  a  frequent  and  favourite 
guest,  on  the  subject  of  his  early  struggles,  and  the  means  by 
which  he  had  achieved  his  success  in  life.  "  He  blushed,"  he 
said,  "  to  follow  more  brilliant  speakers  "  (Dr.  Buckland  and 
others  had  preceded  him),  "  for  he  stood  amongst  them  there 
but  as  a  humble  mechanic.  He  had  commenced  his  career 
on  a  lower  level  than  any  man  present  there.  He  made  that 
remark  for  the  purpose  of  encouraging  young  mechanics  to 
do  as  he  had  done — to  perseveke.     And  he  would  tell  them, 

•  iknrve  of  the  U'cds  Mechanics'  Institute,  Ist  December,  1847. 
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that  the  humblest  amongst  them  occupied  a  much  more 
advantageous  position  than  he  had  done  on  commencing  his 
life  of  labour.     They  had  teachers  who,  going  before  them, 
had  left  their  great  discoveries  as  a  legacy  and  a  guide ;  and 
their  works  were  now  accessible  to  all,  in  such  institutions  as 
that  which  he  addressed.     But  he  remembered  the  time  when 
there  were  none  thus  to  guide  and  instruct  the  young  me- 
chanic   With  a  free  access  to  scientific  books,  he  knew,  from 
his  own  experience,  that  they  could  be  saved  much  imneces- 
sary  toil  and  expenditure  of  mental  capital.    Many  ingenious 
young  mechanics,  if  they  failed  to  profit  by  the  teaching  of 
those  who  had  preceded  them,  might  often  be  induced  to 
believe  that  they  had  hit  upon  some  discovery  in  mechanics ; 
and  when  they  had  gone  on  spending  both  time  and  money, 
they  would  only  arrive  at  the  unpleasant  discovery  that  what 
they  had  cherished  as  an  original  invention  had  been  known 
miany  years  before,  and  was  to  be  foimd  recorded  in  scientific 
works." 

On  another  similar  occasion,  speaking  before  the  same 
audience  •,  he  observed  that  "  all  his  life  through  he  had  felt 
very  severely  the  want  of  education.  He  had  set  out  in  life 
without  much  learning, — nay,  he  might  almost  say,  with- 
out any  at  all.  Now,  without  education  of  some  sort,  it  was 
scarcely  possible  for  a  man  to  succeed  in  any  imdertaking. 
But  with  a  soimd  and  comprehensive  education,  many  a 
hiunble  mechanic  might  attain  to  the  rank  of  civil  engineer. 
Perseverance  was  one  of  the  principal  qualifications  requisite 
on  the  part  of  any  yoimg  man  who  entered  that  profession. 
The  civil  engineer  had  many  difficulties  to  contend  with ;  but 
if  a  man  wished  to  rise  to  the  higher  grades  of  that,  or  indeed, 
any  other  profession,  he  must  never  see  any  difficulties  before 
him.     Obstacles   might  appear   to   be   difficulties;  but   the 

♦  Soiree  of  the  Leeds  Mechanics'  Institute,  10th  September,  1842;   Mr. 
Charles  Dickens  in  the  chair. 
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engineer  must  be  prepared  to  throw  them  overboard,  or  to 
conquer  them.  This  was  the  course  which  he  had  himself 
pursued." 

These  characteristic  sentiments  illustrate  the  man^  and 
show  the  fibre  of  which  he  was  made.  His  views  respecting 
the  importance  of  education  were  in  him  firmly  rooted  con- 
victions; and  when  he  had  an  opportimity  of  speaking  to 
young  men,  he  never  failed  to  urge  them«  Since  the  time 
when,  tending  the  engine  at  the  West  Moor  Pit  during  the 
night  shifts,  he  had  employed  his  spare  minutes  in  cleaning 
the  pitmen's  clocks  and  mending  their  shoes,  that  he  might 
save  enough  money  to  send  his  boy  to  school,  experience  had 
only  served  to  strengthen  and  confirm  them. 

Mr.  Stephenson  accordingly  steadily  carried  out  these  views 
in  the  education  of  his  son  fiobert  For  about  three  years 
the  youth  attended  Bruce's  school,  at  Newcastle,  one  of  the 
best  seminaries  of  the  district,  where  he  acquired  the  rudi- 
ments of  a  sound  education.  It  was  expensive ;  but  the 
fietther  did  not  grudge  it,  for  he  held  that  the  best  legacy 
he  could  leave  his  son  was  a  well-cultured  mind.  He 
encouraged  him  to  read  and  study  for  himself;  and  he  made 
him,  as  we  have  seen,  in  a  measure  the  instrument  of  his  own 
better  education,  getting  him  to  read  for  him  at  the  library 
in  Newcastle,  and  to  bring  home  with  him  the  results  of  his 
weekly  readings;  and  often  a  scientific  book,  which  father 
and  son  studied  together.  Many  were  the  discussions  in 
which  the  two  engaged  on  subjects  more  immediately  bearing 
upon  the  business  of  the  colliery,  such  as  the  steam-engine, 
pumping-engines,  and,  above  all,  the  favourite  subject  of  the 
locomotive. 

On  one  occasion,  they  determined  to  construct  a  sun-dial 
for  the  front  of  the  cottage  at  West  Moor.  Robert  brought 
home  P'erguson's  "  Astronomy,"  and,  under  his  father's  direc- 
tions, he  carefully  drew  out  on  paper  a  dial  suited  to  the 
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latitude  of  Killingworth ;  then  a  suitable  stone  was  procured, 
and,  after  much  hewing  and  polishing,  the  stone  dial  was  at 
length  completed,  and  fixed  immediately  over  the  cottage 
door,  greatly  to  the  wonderment  of  the  villagers.  It  stands 
there  yet ;  and  we  trust  it  will  be  long  before  it  is  removed. 
The  date  carved  upon  it  is  **  August  11th,  mdcccxvi'' — a 
year  or  two  before  Eobert  left  school.  Creorge  Stephenson 
was  very  proud  of  that  sim-dial,  for  it  had  cost  him  much 
thought  and  labour ;  and,  in  its  way,  it  was  a  success.  Many 
years  after,  in  1838,  when  the  British  Association  met  at 
Newcastle,  he  took  over  some  of  his  scientific  friends  to  Kil- 
lingworth, and  pointed  out  his  sun-dial  with  honest  exultation, 
and  also  the  other  parts  of  the  cottage  which  had  been  his 
own  handiwork.  And  afterwards,  in  1843,  when  engaged 
with  Mr.  John  Bourne,  engineer,  in  making  the  preliminary 
survey  of  the  Newcastle  and  Berwick  Railway,  he  drove  him 
round  by  the  cottage  in  order  to  point  out  the  sun-dial,  and 
relate  to  him  how  and  when  he  had  made  it. 

On  leaving  school,  in  1818,  Robert  Stephenson  was  put 
apprentice  to  Mr.  Nicholas  Wood,  at  Killingworth,  to  leani 
the  business  of  the  colliery;  and  he  served  imder  him  for 
three  years  in  the  capacity  of  an  imder  viewer  in  the  West 
Moor  Pit.  He  thus  became  familiar  with  all  departments  of 
undergroimd  work.  The  occupation  was  not  unattended  with 
peril,  as  the  following  incident  will  show.  Though  the  Geordy 
lamp  was  now  in  general  use  in  the  Killingworth  pits,  and 
the  workmen  were  boimd,  under  a  penalty  of  half-a-crown, 
not  to  use  a  naked  candle,  yet  it  was  difficult  to  enforce  the 
rule,  and  even  the  masters  themselves  occasionally  broke  it. 
One  day,  Mr.  Nicholas  Wood,  the  head  viewer,  accompanied 
by  Eobert  Stephenson  and  Moodie,  the  under  viewer,  was 
proceeding  along  one  of  the  galleries.  Wood  with  a  naked 
candle  in  his  hand,  and  Robert  following  him  with  a  lamp. 
They  came  to  a  place  where  a  fall  of  stones  from  the  roof 
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had  taken  place,  and  Nicholas  Wood^  who  was  first,  proceeded 
to  clamber  over  the  stones,  holding  high  the  naked  candle. 
He  had  reached  nearly  the  sommit  of  the  heap,  when  the 
fire-damp,  which  had  accumulated  in  the  hollow  of  the  roof, 
exploded,  and  instantly  the  whole  party  were  blown  down,  and 
the  lights  extinguished.  They  were  a  mile  firom  the  shaft, 
and  quite  in  the  dark.  There  was  a  rush  of  the  work-people 
fix>m  all  quarters  towards  the  shaft,  for  it  was  feared  that  the 
fire  might  extend  to  more  dangerous  parts  of  the  pit^  where, 
if  the  gas  had  exploded,  every  soul  in  the  mine  must  inevitably 
have  perished,  fiobert  Stephenson  and  Moodie,  on  the  first 
impulse,  ran  back  at  full  speed  along  the  dark  gallery  leading 
to  the  shaft,  coming  into  collision,  on  their  way,  with  the 
hind  quarters  of  a  horse  stunned  by  the  explosion.  When 
they  had  gone  half-way,  Moodie  halted,  and  bethought  him 
of  Nicholas  Wood.  "  Stop,  laddie ! "  said  he  to  Robert,  "  stop ; 
we  maun  gang  back,  and  seek  the  maister.**  So  they  re- 
traced their  steps.  Happily  no  further  explosion  had  taken 
place.  They  found  the  master  lying  on  the  heap  of  stones, 
stunned  and  bruised,  with  his  hands  severely  burnt.  They 
led  him  back  out  of  the  pit;  and  he  afterwards  took  care 
never  to  venture  into  the  dangerous  parts  of  the  mine  without 
the  protection  of  a  Geordy  lamp. 

The  time  that  Robert  spent  at  KilHngworth  as  under  viewer 
was  of  advantage  both  to  his  father  and  himself.  Hie  even- 
ings were  generally  devoted  to  reading  and  study,  the  two 
from  this  time  working  together  as  friends  and  co-labourers. 
One  who  used  to  drop  in  at  the  cottage  of  an  evening,  well 
remembers  the  animated  and  eager  discussions  which  on 
some  occasions  took  place,  more  especially  with  reference  to 
the  then  comparatively  unknown  powers  of  the  locomotive 
engine,  daily  at  work  on  the  waggon  way.  Tlie  son  was  even 
more  enthusiastic  than  the  father  on  this  subject.  Robert 
would  suggest  alterations  and  improvements  in  this,  that,  and 
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the  other  detail  of  the  machine.  His  father,  on  the  contrary, 
would  offer  every  possible  objection,  defending  the  existing 
arrangements, — proud,  nevertheless,  of  his  son's  suggestions, 
and  often  warmed  and  excited  by  his  brilliant  anticipations 
of  the  ultimate  triumph  of  the  locomotive. 

These  discussions  probably  had  considerable  influence  in 
inducing  Mr.  Stephenson  to  take  the  next  important  step 

in  the  education  of  his  son.  Although  Robert,  who  was  only 
nineteen  years  of  age,  was  doing  well,  and  was  certain,  at  the 
expiration  of  his  apprenticeship,  to  rise  to  a  higher  position, 
his  father  was  not  satisfied  with  the  amount  of  instruction 
which  he  had  as  yet  given  him.  Remembering  the  disad- 
vantages under  which  he  had  laboured  in  consequence  of  his 
ignorance  of  practical  chemistry  during  his  investigations 
connected  with  the  safety  lamp,  more  especially  with  refer- 
ence to  the  properties  of  gas,  as  well  as  in  the  course  of  his 
experiments  in  connection  with  the  improvement  of  the  loco- 
motive engine,  he  desired  to  furnish  his  son  with  as  complete 
a  scientific  culture  as  his  means  could  afford.  He  was  also  of 
opinion  that  a  proper  training  in  technical  science  was  almost 
indispensable  to  success  in  the  higher  walks  of  the  engineer's 
profession ;  and,  aware  that  he  himself  could  not  now  devote 
the  requisite  time  and  attention  to  its  study,  he  determined 
to  give  to  his  son  that  kind  and  degree  of  education  which 
he  so  much  desired  for  himself.  He  would  thus,  he  knew, 
secure  a  hearty  and  generous  co-worker  in  the  elaboration  of 
the  great  ideas  now  looming  grandly  before  him,  and  with 
their  imited  practical  and  scientific  knowledge  he  probably 
felt  that  they  would  be  equal  to  any  enterprise. 

He  accordingly  took  Robert  from  his  labours  as  imder 
viewer  in  the  West  Moor  Pit,  and,  in  the  year  1820,  sent 
him  to  the  Edinburgh  University,  there  being  then  no  college 
in  England  accessible  to  persons  of  moderate  means  for  pur- 
poses of  scientific  culture.    He  was  furnished  with  some  good 
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introductions  to  men  of  science  in  Edinburgh^  the  reputation 
of  his  father  in  connection  with  the  safety  lamp  and  the  loco- 
motive being  of  some  service  to  him  in  this  respect.  Though 
he  studied  at  Edinburgh  College  for  only  one  session  of  six 
months,  he  entered  upon  the  work  with  such  zest  and  interest 
—  his  mind  was  so  ripe  for  the  pursuit  and  reception  of  know- 
ledge— that  it  is  not  too  much  to  say  that,  in  that  short 
period,  he  learnt  more  than  most  students  do  during  a  three 
years'  course.  He  attended  the  chemical  lectures  of  Dr.  Hope, 
the  lectures  on  natural  philosophy  by  Sir  John  Leslie,  and 
the  mathematical  classes  of  Jamieson ;  and  his  evenings  were 
sedulously  devoted  to  the  study  of  practical  chemistry  under 
Dr.  John  Murray,  himself  one  of  the  numerous  speculators 
respecting  the  safety  lamp.  This  six  months'  study  cost  his 
father  80/.,  a  considerable  sum  with  him  in  those  days ;  but 
he  was  amply  repaid  when  his  son  returned  to  Killingworth 
in  the  summer  of  1821,  bringing  with  him  the  prize  for 
mathematics,  which  he  had  gained  at  the  university. 
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BiltWAT  FIONEEBS. — ^WILLIAM  JAMES,  KDWABO  PEASE,  AND 

THOMAS  aHAT. 

It  is  Bomewhat  remarkable  that,  although  George  Stepenson^s 
locomotive  engines  were  in  daily  use  for  many  years  on  the 
Killingworth  railway,  they  excited  comparatively  little  in- 
terest. Yet  by  them  he  had  already  solved  the  great  problem 
of  the  employment  of  steam  power  for  the  purposes  of  rail- 
way traction.  In  his  hands  the  locomotive  was  no  longer  an 
experiment,  for  he  had  ascertained  and  proved  by  the  expe- 
rience of  years,  that  it  worked  more  steadily,  drew  heavier 
loads,  and  was,  on  the  whole,  a  more  economical  power  to 
employ  on  railways  than  horses.  Nevertheless  eight  years 
passed  before  another  locomotive  railway  was  constructed  and 
opened  for  the  purposes  of  coal  traffic. 

It  is  difficult  to  accoimt  for  this  early  indifference  on  the 
part  of  the  public  to  the  merits  of  the  greatest  mechanical 
invention  of  the  age.  Steam  carriages  were  exciting  great 
interest,  and  numerous  and  repeated  experiments  were  made 
with  them.  The  improvements  effected  by  M*Adam  in  the 
mode  of  constructing  turnpike-roads  were  the  subject  of  fre- 
quent discussions  in  the  legislature,  and  large  sums  of  money 
were  voted  to  him  by  the  government  for  his  so-called  "  dis- 
covery." It  appears  from  a  discussion  which  took  place  in  the 
House  of  Commons  on  the  13th  of  May,  1825,  that  votes  of 
money  had  been  granted  to  Mr.  M'Adam  and  his  sons,  at 
various  times,  amounting  to  not  less  than  41,000/.;  and  yet 
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at  Kallingworth,  without  the  aid  of  a  farthing  of  government 
money,  had  a  system  of  road  locomotion  been  in  existence 
since  1814,  which  was  destined,  before  many  years,  to  revolu- 
tionise the  internal  communications  of  England  and  of  the 
world,  but  of  which  the  English  public  and  the  English  go- 
vernment as  yet  knew  nothing. 

Mr.  Stephenson  had  no  means  of  bringing  his  important  in- 
vention prominently  imder  the  notice  of  the  public  He  him- 
self knew  well  its  importance,  and  he  already  anticipated  its 
eventual  general  adoption ;  but  being  an  unlettered  man,  he 
could  not  give  utterance  to  the  thoughts  which  brooded 
within  him  on  the  subject.  KiUingworth  Colliery  lay  far 
from  London,  the  centre  of  scientific  life  in  England.  It  was 
visited  by  no  savans  nor  literary  men,  who  might  have  suc- 
ceeded in  introducing  to  notice  the  wonderful  machine  of 
Stephenson.  Even  the  local  chroniclers  seem  to  have  taken 
no  notice  of  the  KiUingworth  railway.  The  "  PuflSng  Billy  " 
was  doing  its  daily  quota  of  hard  work,  and  had  long  ceased 
to  be  a  curiosity  in  the  neighbourhood.  Blenkinsop's  clum- 
sier and  less  successful  engine  —  which  has  long  since  been 
disused,  while  Stephenson's  KiUingworth  engines  continue 
working  to  this  day — excited  far  more  interest ;  partly,  per- 
haps, because  it  was  close  to  the  large  town  of  Leeds,  and 
used  to  be  visited  by  strangers  as  one  of  the  few  objects  of 
interest  in  that  place.  Blenkinsop  was  also  an  educated 
man,  and  was  in  communication  with  some  of  the  most  dis- 
tinguished personages  of  his  day  upon  the  subject  of  his 
locomotive,  which  thus  obtained  considerable  notoriety.  The 
number  of  thinkers  and  observers  on  the  subject  of  railway 
locomotion  were  yet  few  in  number.  Amongst  these,  however, 
¥ras  the  late  Sir  John  Sinclair,  who  had  some  correspondence 
with  Mr.  Blenkinsop  on  the  subject,  and  also  that  sagacious 
observer,  Sir  Richard  PhillipH.  As  early  as  the  year  1813, 
the  latter  writer,  with  clear  foresight  of  the  uses  to  which  the 
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railway  locomotive  might  be  applied,  \i8ed  the  following 
remarkable  words  in  his  "  Morning  Walk  to  Kew,"  for  some 
time  a  popular  book.  The  reflections  occurred  to  him  on 
witnessing  the  performances  of  the  horses  then  employed  in 
working  the  tramway  used  for  the  conveyance  of  lime  from 
Merstham  to  Wandsworth  in  Surrey.  The  line  has  long  since 
been  abandoned,  though  the  traveller  by  the  Brighton  railway 
can  still  discern  the  marks  of  the  old  road  along  the  hill  side 
on  the  south  of  Croydon.* 

"I  found  delight,''  said  Sir  fiichard,  "in  witnessing  at 
Wandsworth  the  economy  of  horse  labour  on  the  iron  railway. 
Yet  a  heavy  sigh  escaped  me  as  I  thought  of  the  inconceivable 
millions  of  money  which  have  been  spent  about  Malta,  four 
or  five  of  which  might  have  been  the  means  of  extending 
double  lines  of  iron  railway  from  London  to  Edinburgh, 
Glasgow,  Holyhead,  Milford,  Falmouth,  Yarmouth,  Dover, 
and  Portsmouth.     A  reward  of  a  single  thousand  would  have 

*  Charles  Knight  thns  pleasantly  describes  this  old  road: — *'The  earliest 
railway  for  public  traffic  in  England  was  one  passing  from  Merstham  to 
Wandsworth,  through  Croydon ;  a  small  single  line,  on  which  a  miserable 
team  of  lean  mules  or  donkeys,  some  thirty  years  ago,  might  be  seen  crawling 
at  the  rate  of  four  miles  an  hour,  with  sereral  trucks  of  stone  and  lime  behind 
them.  It  was  conunenced  in  1801,  opened  in  1803  ;  and  the  men  of  science 
of  that  day  —  we  cannot  say  that  the  respectable  name  of  Stephenson  was  not 
among  them  [Stephenson  was  then  a  brakesman  at  Eillingworth]  —  tested  its 
capabilities,  and  found  that  one  horse  could  draw  some  thirty-fiye  tons  at  six 
miles  in  the  hour,  and  then,  with  prophetic  wisdom,  declared  that  railways  could 
never  be  worked  profitably.  The  old  Croydon  Bailway  is  no  longer  used.  The 
genius  loci  must  look  with  wonder  on  the  gigantic  oifspring  of  the  little  rail- 
way, which  has  swallowed  up  its  own  sire.  Lean  mules  no  longer  crawl 
leisurely  along  the  little  rails  with  trucks  of  stone  through  Croydon,  once 
perchance  during  the  day,  but  the  whistle  and  the  rush  of  the  locomotire  are 
now  heard  all  day  long.  Not  a  few  loads  of  lime,  but  all  London  and  its 
contents,  by  comparison — men,  women,  children,  horses,  dogs,  oxen,  sheep, 
pigs,  carriages,  merchandise,  food — would  seem  to  be  now-a-days  passing 
through  Croydon ;  fur  day  after  day,  more  than  100  journeys  are  made  by  the 
great  railroads  which  pass  the  place." 
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supplied  coaches  arid  other  vehicles,  of  various  degrees  of 
speed,  with  the  best  tackle  for  readily  turning  out ;  and  we 
mighty  ere  this,  have  witnessed  our  mail  coaches  running  at 
the  rate  of  ten  miles  an  hour  drawn  by  a  single  horse,  or  im- 
pelled fifteen  miles  an  hour  by  Blenkinsop's  steam-engine. 
Such  would  have  been  a  legitimate  motive  for  overstepping 
the  income  of  a  nation ;  and  the  completion  of  so  great  and 
useful  a  work  would  have  afforded  rational  ground  for  public 
triumph  in  general  jubilee." 

Although  Sir  fiichard  Phillips'  estimate  of  the  cost  of 
constructing  railways  was  very  fallacious,  as  experience  has 
since  proved,  his  estimate  of  the  admirable  uses  to  which 
they  might  be  applied  —  though  it  was  practically  impos- 
sible for  Blenkinsop's  engine  to  have  travelled  on  cogged  rails 
at  fifteen  miles  an  hour — was  sagacious  and  far-seeing  in  a 
remarkable  degree. 

There  were  other  speculators  about  the  same  time  who 
predicted  the  adoption  of  railways  as  a  mode  of  rapid  transit, 
thus  ministering  to  the  appetite  for  the  wonderful  which  is 
so  strong  in  many  minds.  But  there  was  also  at  work  a  more 
profitable  class  of  labourers,  the  practical  and  public-spirited 
men  who  were  actively  engaged  in  projecting  and  actually 
forming  railways  to  supply  the  wants  of  important  districts 
of  population.  Among  the  most  prominent  of  these  were 
William  James  of  West  Bromwich,  and  Edward  Pease  of 
Darlington. 

William  James  was  instrumental  in  giving  a  great  impetus 
to  the  question  of  railway  locomotion;  and  though  he  did  not 
discover  the  locomotive,  he  did  what  was  the  next  best  thing 
to  it,  he  discovered  George  Stephenson.  He  was  a  man  of 
considerable  fortune,  and  occupied  an  influential  position  in 
society.  Possessed  of  a  good  address,  and  mixing  freely  with 
men  of  the  highest  ranks,  he  was  enabled  to  gain  a  hearing 
for  his  speculations,  where  humbler  persons  had  no  chance 
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of  being  listened  to.  Besides  being  an  extensive  landowner 
in  the  county  of  Warwick,  and  lord  of  the  manors  of  Snow- 
ford  and  Hitchington,  he  was  agent  for  the  crown  lands  of 
the  Duchy  of  Cornwall,  and  a  land  agent  for  the  Duke  of 
Northumberland,  the  Archbishop  of  Canterbury,  the  Duchess 
of  Dorset,  and  other  distinguished  persons.  In  his  own 
county  he  was  engaged  as  an  iron  and  coal-miner,  and  at 
one  time  occupied  the  honourable  position  of  chairman  of  the 
Staffordshire  iron-masters.  When  the  French  invasion  was 
threatened,  he  raised  a  regiment  of  volimteers  at  his  own 
expence,  and,  when  they  were  disbanded,  he  was  presented  by 
the  town  of  Warwick,  of  which  he  was  mayor,  with  a  costly 
sword,  in  acknowledgment  of  his  public  spirit. 

Mr.  James  was  a  bold,  and,  as  many  considered  him,  a 
reckless  projector.  When  he  had  determined  upon  any 
scheme,  he  was  quite  regardless  of  the  cost  at  which  he 
carried  it  out.  He  did  not  confine  himself  to  projects  con- 
nected with  his  own  particular  interests,  but  was  constantly 
engaged  in  devising  things  for  the  public,  which  the  public 
shook  its  cautious  head  at,  and  would  not  have  at  any  price. 
At  a  very  early  period  of  his  life  he  was  an  advocate  of 
railways.  It  was  not  merely  a  sober  conviction  of  their 
utility  that  influenced  him ;  the  idea  of  railway  locomotion 
haunted  him  like  a  passion.  He  went  to  Camborne,  in 
Cornwall,  to  see  Trevethick  upon  the  subject,  in  1803,  and 
witnessed  the  performances  of  his  engine  at  Merthyr  Tydvill 
in  the  following  year.  In  an  article  which  he  published  in 
one  of  the  early  numbers  of  the  "Railway  Magazine,"  he 
stated  that  as  early  as  1803  he  contemplated  the  projection 
of  a  railway  between  Liverpool  and  Manchester.*      Many 

•  There  were  numerous  projectors  of  railways  for  the  accommodation  of  the 
large  towns,  even  at  that  earlj  period.  Thus,  we  find  in  the  Leeds  Mercury^ 
of  the  1 6th  January,  1802,  a  letter  signed  **  Mercator,**  in  which  the  formation 
of  a  line  of  railway  from  Leeds  to  Selhy  was  strongly  recommended.  Thiity 
years,  however,  passed,  before  that  railway  was  formed. 
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yean  however  elapeed  before  he  proceeded  to  enter  upon  the 
survey.  In  the  meantime  he  was  oocapied  with  other  pro- 
jects. In  1806  he  contemplated  the  formation  of  a  railway 
from  Birmingham  towards  Wedgebory  and  the  Staffordshire 
coal  districts;  and  with  the  view  of  fcMming  a  central  ter* 
minus  for  the  railway,  he  took  a  lease  of  Newhall  Hill,  then 
an  immense  sand-hill  situated  in  the  centre  of  Birmingham. 
The  removal  of  the  hill  occupied  several  years'  labour,  but 
after  the  ground  had  been  cleared.  Miss  Colmore,  the  owner 
of  the  freehold,  refused  to  allow  it  to  be  used  as  a  railway 
terminus;  on  which  Mr.  James  arranged  with  the  Birming- 
ham Canal  Company  to  bring  their  canal  there,  and  form 
their  present  wharves.  In  this  enterprise  Mr.  James  lost  a 
large  sum  of  money. 

We  next  find  him  projecting  and  partly  forming  a  tram- 
way from  Clutton  Colliery,  belonging  to  the  Earl  of  Warwick, 
—  about  twelve  miles  in  length, — to  BristoL  And  about 
the  same  time  he  entered  into  an  arrangement  with  Mr. 
Protheroe  to  construct  another  tramway  from  the  Forest*  of 
Dean  to  Gloucester.  About  1814  he  was  cutting,  at  his  own 
ex])en8e,  a  canal  between  Birmingham  and  Stratford-on-Avon ; 
and  some  years  after,  in  conjunction  with  Lord  Redesdale,  he 
constructed  a  railway  from  Startford-on-Avon  to  Moreton-on- 
Marsb, — ^the  first  railway  in  that  district  laid  with  wrought- 
iron  rails,  for  the  special  purpose  of  being  worked  by  loco- 
motive power. 

In  the  year  1815,  we  find  Mr.  James  addressing  a  "Letter 
to  the  Prince  Regent "  (with  whom,  as  well  as  the  Duke  of 
York,  he  was  on  somewhat  familiar  terms),  in  which  he 
sliowed  that  he  anticipated  rapid  locomotion  by  steam  and 
other  means.  His  project  was  to  form  a  railway  between 
London  and  Chatham,  together  with  a  capacious  war-dock  at 
the  latter  place,  the  gates  of  which  were  to  be  formed  with 
caissouH,  after  the  plan  of  the  docks  of  the  then  unknown 
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fiussian  war-port  of  Sebastopol.  Those  caissons  were  then 
being  manufactured  in  England,  and  Mr.  James  had  got  his 
idea  of  them  from  Upton,  the  engineer,  with  whom  he  was 
well  acquainted.  Nothing,  however,  came  of  this  grand 
Chatham  project. 

Being  a  shareholder  in  the  Wandsworth  and  Merstham 
Bail  way,  which  had  thus  far  proved  an  abortive  project,  pay- 
ing not  more  -than  about  one  per  cent,  per  annum  to  its  pro- 
prietors, Mr.  James  came  up  to  London  in  1818,  to  urge  the 
formation  of  a  line  of  railway  from  the  neighbourhood  of 
the  Waterloo  Bridge  (which  he  had  originally  projected 
in  1806)  to  join  the  Merstham  line;  but  the  project  was 
abandoned.  He  next  endeavoured  to  have  the  Merstham 
tramroad  converted  into  a  locomotive  railway.*  But  his 
suggestion  met  with  no  favour,  and  his  speculations  soon 
turned  in  another  direction. 

We  have  before  us  an  engraved  plan,  dated  1820,  of  a 
"  Central  Junction  Railway,"  projected  by  Mr.  James,  which 
was  extensively  circulated  by  him  amongst  influential  persons, 
showing  a  comprehensive    scheme    of  railways,  connecting 

*  In  1820,  Mr.  James  published  and  circolated  extensively,  amongst  peers, 
members  of  Parliament,  and  landowners,  his  Plan  and  Description  of  an 
Engine  Railroad,  to  connect  London  with  Brighton,  Shoreham,  and  Ports- 
mouth, .the  London  terminus  being  at  Waterloo  Bridge.  The  plan  also  in- 
cluded an  almost  direct  line  of  railway  from  Chatham  to  Portsmouth.  The 
fonreys  had  been  carefullj  made  bj  himself.  In  an  estimate  of  the  great 
•aring  to  the  public  bj  the  formation  of  a  locomotive  line  between  the  places 
mentioned,  published  bj  him  in  1823,  Mr.  James  assumes  the  engine-freight 
at  one  halfpennj,  and  other  railway  charges  at  one  pennj  per  ton  per  mile 
on  minerals  (coal)  and  heavj  goods ;  and  he  adds ;  '*  The  improved  locomotive 
or  travelling  engine,  in  Northumberland,  has  worked  at  considerably  less 
expense  than  is  here  stated  for  the  last  five  years,  and  the  great  improvements 
now  making  therein  give  the  assurance,  from  actual  practice,  that  the  cost  for 
engine-freight  will  not  exceed  the  above  estimate."  —  Report  or  Essay  to  iWut- 
traU  the  Advantages  of  Direct  Inland  Commvntcation  through  Kent,  Surrey, 
Sussex,  and  Hants,  ^,hya  Une  of  Engine  Railroads,  (fc,    London,  1823. 
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London  with  Oxford,  and,  through  his  railway  at  Moreton-in- 
the-Marsh^  with  Stratford-upon-Avon  and  Birmingham,  a 
branch  line  giving  accommodation  to  Cheltenham  and  Crlou- 
cester.  But  this,  too,  remained  merely  a  project  People 
add  Mr.  James  was  stark  mad,  and  his  firiends  began  to  look 
upon  him  with  suspicion.  Besides,  he  had  by  this  time  lost 
large  sums  of  money  in  mines  and  banks,  in  which  he  had 
been  a  partner ;  and  men  were  ready  to  believe  that  he  was 
resorting  to  these  desperate  expedients  with  the  view  of 
retrieving  his  shattered  fortunes. 

Mr.  Edward  Pease,  of  Darlington,  was  a  man  of  an  entirely 
different  stamp.  He,  too,  like  Mr.  James,  was  connected 
with  coal-mines,  and  interested  in  improving  the  internal 
communications  of  his  neighbourhood,  chiefly  with  the  object 
of  opening  out  new  markets  for  the  vast  stores  of  coal  found 
in  the  Bishop  Auckland  valley  above  Darlington.  But 
though  he  was  not  so  ambitious  as  Mr.  James  in  reference  to 
the  extension  of  railways,  the  success  which  attended  his 
one  great  enterprise  probably  did  more  for  their  eventual 
success  than  all  Mr.  James's  efforts.  It  would  appear  that, 
at  first,  Mr.  Pease  contemplated  only  a  horse  tramroad 
between  Stockton  and  Darlington;  but  as  he  proceeded 
with  the  project,  and  especially  after  he  had  become  per- 
sonally acquainted  with  George  Stephenson,  he  gradually, 
but  cautiously,  became  a  convert  to  the  locomotive  system. 

The  Stockton  and  Darlington  Railway  was  an  undertaking 
of  great  importance,  although  it  was  afterwards  thrown  into 
the  shade  by  the  more  brilliant  project  of  the  Liverpool  and 
Manchester  Railway,  which  was  not  commenced  for  several 
years  after.  As  the  first  iron  road  constructed  for  the  purposes 
of  public  traflfic,  and  as  the  first  public  highway  on  which 
locomotive  engines  were  regularly  employed,  the  Stockton 
and  Darlington  project  unquestionably  exercised  very  great 
influence  upon  the  future  history  of  railway  locomotion. 
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Of  this  railway  Edward  Pease  was  the  projector.  A 
thoughtful  and  sagacious  man,  ready  in  resources,  possessed 
of  indomitable  energy  and  perseverance,  he  was  eminently 
qualified  to  undertake  what  appeared  to  many  the  desperate 
enterprise  of  obtaining  an  act  of  Parliament  to  construct  a 
railway  through  a  rather  unpromising  district.  Wlien  the 
writer  last  saw  him,  in  the  autumn  of  1854,  Mr  Pease  was 
in  his  eighty-eighth  year;  yet  he  still  possessed  the  hope- 
fulness and  mental  vigour  of  a  man  in  his  prime.  Hale 
and  hearty,  full  of  interesting  reminiscences  of  the  past,  he 
yet  entered  with  interest  into  the  life  of  the  present,  and  dis- 
played a  warm  sympathy  for  all  current  projects  calculated 
to  render  the  lives  of  men  happier.  Still  sound  in  health, 
his  eye  had  not  lost  its  brilliancy,  nor  his  cheek  its  colour ; 
and  there  was  an  elasticity  in  his  step  which  younger  men 
might  have  envied.  His  vigorous  judgment  and  genuine 
native  shrewdness,  together  with  that  courageous  strength 
and  tenacity  of  purpose,  which  made  him,  when  once  con- 
vinced, stick  by  the  railway  project  upon  which  he  had  set 
his  heart,  when  all  the  world  called  him  schemer  and  fool, 
had  not  yet  departed  from  him ;  and  he  could  now  aflford  to 
crack  a  lively  joke  at  the  prejudiced  blindness  of  those  who 
80  long  had  made  him  the  subject  of  their  ridicule.  Pointing 
to  a  fine  prospect  from  his  drawing-room  window,  extending  to 
the  wooded  knolls  on  the  further  side  of  the  valley,  the  nu- 
merous full-grown  trees  within  sight  gay  in  all  the  gorgeous 
livery  of  autumn,  Mr.  Pease  observed:  —  "What  changes 
happen  in  a  single  lifetime  1  Look  at  those  fine  old  trees ; 
every  one  of  them  has  been  planted  by  my  own  hand. 
When  I  was  a  boy  I  was  fond  of  planting,  and  my  father 
indulged  me  in  my  pastime.  I  went  about  with  a  spade  in 
my  hand,  planting  trees  everywhere  as  far  as  you  can  see : 
they  grew  whilst  I  slept,  —  and  now  see  what  a  goodly  array 
they  make  I     Aye,"  continued  he,  "  but  Railways  are  a  far 
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more  extraordinary  growth  even  than  these.  They  have 
grown  up  not  only  since  I  was  a  boy,  but  since  I  became  a 
man.  When  I  started  the  Stockton  and  Darlington  Bailway, 
some  five-and-thirty  years  since,  I  was  already  fifty  years  old. 
Nobody  could  then  have  dreamt  what  railways  would  have 
grown  to  within  one  man's  lifetime." 

In  projecting  a  railway  from  Witton  Colliery,  a  few  miles 
above  Darlington,  to  Stockton,  in  the  year  1817,  Edward 
Pease  at  first  stood  almost  alone.  Long  before  this  railway 
was  projected, — as  early  as  the  year  1768, — the  scheme  of  a 
canal  had  been  discussed;  and  Brindley,  the  engineer,  who 
had  at  one  period  in  his  life  worked  in  the  neighbourhood  as 
a  labourer,  was  consulted.  The  project,  however,  proceeded 
no  further,  probably  from  want  of  support  In  1812,  Mr. 
Bennie,  the  engineer,  was  employed  to  make  a  survey  of  a 
tramroad.  But  the  commercial  distress  which  then  prevailed 
in  the  county  of  Durham  prevented  the  project  from  ripen- 
ing to  maturity.  The  necessity  for  finding  an  outlet  and  new 
markets  for  the  Bishop  Auckland  coals  continued,  however, 
to  be  felt.  What  was  at  first  contemplated  by  Mr.  Pease, 
was  merely  the  means  of  effecting  land  sales  of  coal  at  the 
stations  along  the  proposed  railway.  The  shipment  of  coal 
from  the  Tees  was  not  taken  into  account  as  a  source  of 
profit.  It  was  not  expected  that  coals  could  be  led  there  to 
advantage,  or  that  more  than  10,000  tons  could  be  disposed 
of  at  Stockton,  and  those  merely  for  the  purpose  of  ballasting 
ships  disembarking  goods  at  that  port  The  conveyance  of 
passengers  was  not  even  dreamt  of. 

In  getting  up  a  company  for  the  purpose  of  surveying  and 
forming  a  railway,  Mr.  Pease  had  great  diflficulties  to  contend 
with.  The  people  of  the  neighbourhood  spoke  of  it  as  a 
ridiculous  undertaking,  and  predicted  that  it  would  be  the 
ruin  of  all  who  had  to  do  with  it.  Even  those  who  were 
Hiost  iQterested  in  the  opening  out  of  new  markets  for  the 
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vend  of  their  coals,  were  indiflferent,  if  not  actually  hostile. 
The  Stockton  merchants  and  ship-owners,  whom  the  formation 
of  a  railway  was  calculated  to  benefit  so  greatly,  gave  the 
project  no  support,  and  not  twenty  shares  were  subscribed 
for  in  the  whole  town.  Mr.  Pease  nevertheless  persevered 
with  the  formation  of  a  company,  and  he  induced  many  of 
his  friends  and  relations  to  subscribe  for  shares.  The  fiichard- 
sons  and  Backhouses,  members,  like  himself,  of  the  Society 
of  Friends,  influenced  by  his  persuasion,  united  themselves 
with  him ;  and  so  many  of  the  same  denomination  (having 
great  confidence  in  these  influential  Darlington  names)  fol- 
lowed their  example  and  subscribed  for  shares,  that  the  rail- 
way subsequently  obtained  the  designation,  which  it  still 
enjoys,  of  "  The  Quaker's  Line." 

The  engineer  first  employed  to  make  a  survey  of  the  tram- 
road,  was  a  Mr.  Overton,  who  had  had  considerable  experience 
in  the  formation  of  similar  roads  in  Wales.  The  necessary 
preliminary  steps  were  taken  in  the  year  1818  to  apply  for  an 
Act  to  authorise  the  construction  of  a  tramroad  from  Witton  to 
Stockton.  The  measure  was,  however,  strongly  opposed  by 
the  Duke  of  Cleveland,  because  the  proposed  line  passed  near 
to  one  of  his  fox  covers;  and,  having  considerable  parlia- 
mentary influence,  he  succeeded  in  throwing  out  the  bill.  A 
new  survey  was  then  made,  avoiding  the  fox  cover,  and  in 
1819  a  renewed  application  was  made  to  Parliament  for  an 
Act.  But  George  III.  dying  in  January,  1820,  while  Parlia- 
ment was  still  sitting,  there  was  a  dissolution,  and  the  bill  was 
necessarily  suspended.  The  promoters,  however,  did  not  lose 
sight  of  their  project.  They  had  now  spent  a  considerable 
sum  of  money  in  surveys  and  legal  and  parliamentary  ex- 
penses, and  were  determined  to  proceed,  though  they  were 
still  imable  to  enlist  the  active  support  of  the  inhabitants  of 
the  district  proposed  to  be  served  by  the  railway. 

As  an  instance  of  the  opposition  on  the  part  of  the  looal 
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authorities,  which  the  promoters  had  to  encounter,  we  may 
mention  that,  in  1819,  while  the  bill  was  before  Parliament, 
the  road  trustees,  perhaps  secretly  fearing  the  success  of  the 
railway,  which  openly  they  denied,  got  up  an  alarm,  predicting 
the  total  and  immediate  ruin  of  the  turnpike-road  trusts  in 
event  of  the  bill  becoming  law.  On  this  Mr.  Pease  imme- 
diately published  a  notice,  intimating,  that  if  any^  of  the 
creditors  or  mortgagees  of  the  road  between  Darlington  and 
West  Auckland  were  apprehensive  that  the  proposed  rail  or 
tramway  would  be  prejudicial  to  their  interests,  the  promoters 
would,  through  their  solicitors  (Raisbeck  and  Mewbum),  pur- 
chase their  securities  at  the  price  originally  paid  for  them. 
This  measure  had  the  salutary  effect  of  quieting  the  road 
interests  for  a  season,  though  they  afterwards  displayed  an 
active  hostility  to  the  railway  when  it  came  to  be  formed. 

The  energy  of  Edward  Pease,  backed  by  the  support  of  his 
Quaker  friends,  enabled  him  to  hold  the  company  together, 
to  raise  the  requisite  preliminary  funds  from  time  to  time 
for  the  purpose  of  prosecuting  the  undertaking,  and  eventually 
to  overcome  the  opposition  raised  against  the  measure  in  Par- 
liament The  bill  at  length  passed,  and  the  royal  assent  was 
given  to  the  first  Stockton  and  Darlington  Railway  Act,  on 
the  19th  of  April,  1821. 

The  preamble  of  this  Act  recites,  that  "  the  making  and 
maintaining  of  a  Railway  or  Tramroad,  for  the  passage  of 
waggons  and  other  carriages  ^  from  Stockton  to  Witton  Park 
Colliery  (by  Darlington),  "  will  be  of  great  public  utility,  by 
facilitating  the  conveyance  of  coal,  iron,  lime,  com,  and  other 
commodities"  between  the  places  mentioned.  The  projectors 
of  the  line  did  not  originally  contemplate  the  employment  of 
locomotives,  for  in  the  Act  they  provide  for  the  making  and 
maintaining  of  the  tramroads  for  the  passage  upon  them  "  of 
waggons  and  other  carriages  "  "  with  men  and  horses  or  other- 
wise ;"  and  a  further  clause  made  provision  as  to  the  damages 
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which  might  be  done  in  the  course  of  traffic  by  the  "  wag- 
goners.** The  public  were  to  be  free  "  to  use,  with  horses, 
cattle,  and  carriages,"  the  roads  formed  by  the  company,  on 
payment  of  the  authorised  rates,  "  between  the  hours  of  seven 
in  the  morning  and  six  in  the  evening,**  during  the  winter 
months;  "between  six  in  the  morning  and  eight  in  the 
evening,**  in  two  of  the  spring  and  autumn  months  each  ;  and 
**  between  five  in  the  morning  and  ten  in  the  evening,**  in  the 
high  summer  months  of  May,  June,  July,  and  August. 

From  this  it  will  be  obvious  that  the  projectors  of  this  line 
had  themselves  at  first  no  very  large  conceptions  as  to  the 
scope  of  their  project.  A  public  locomotive  railway  was  as 
yet  a  new  and  untried  thing;  and  the  Darlington  men  merely 
proposed,  by  means  of  their  intended  road,  to  provide  a  more 
facile  mode  of  transporting  their  coals  and  merchandise  to 
market.  In  illustration  of  the  moderate  views  originally  en- 
tertained by  Mr.  Pease  on  the  subject,  we  may  mention  that, 
in  a  communication  written  by  him  in  1818,  for  a  York  paper 
(which  he  has  placed  in  our  hands),  he  began  by  recommend- 
ing railways  to  the  notice  of  the  public  as  being  "  very  little 
inferior  to  canals  I  **  In  the  article  referred  to,  Mr.  Pease 
observed,  "  the  system  of  cast-iron  railways  is  to  be  considered 
as  yet  but  in  its  infancy.  It  will  eventually  be  found  to  be  an 
immense  improvement  on  the  common  road,  and  also  on  the 
wooden  railing.  It  neither  presents  the  friction  of  the  tram- 
way, nor  partakes  of  the  temporary  and  perishable  nature  of 
the  wooden  railway,  and  may  be  considered  as  the  medium 
between  the  navigable  canal  contrasted  with  the  imperfections 
of  the  common  road.  We  may  therefore  hope,  as  the  system 
developes  itself,  that  our  roads  will  be  laid  out  as  much  as  pos- 
sible upon  one  level,  and  in  connection  with  the  great  lines  of 
communication  throughout  the  coimtry.  We  shall  thus  in  time 
see  them  connected  with  railways  for  all  the  heavy  carriages, 
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answering  also  the  purposes  of  an  excellent  bridle-way  and 
foot-path." 

Such  were  the  first  modest  aspirations  of  the  founder  of  the 
Stockton  and  Darlington  Railway.  Although  the  locomotive 
had  been  working  for  years  successfuUy  at  Kallingworth,  its 
merits  do  not  seem  to  have  been  fairly  estimated,  even  in  the 
locality  itself;  and  it  was  still  regarded  rather  in  the  light  of 
a  mechanical  curiosity^  than  as  the  vital  force  of  the  railway 
system. 

Thomas  Gray,  of  Nottingham,  was  a  much  more  sanguine 
and  speculative  man.  He  was  not  a  mechanic,  nor  an  in- 
ventor, nor  a  coal-owner,  but  an  enthusiastic  believer  in  the 
wonderful  powers  of  the  railroad  system.  Being  a  native  of 
Leeds,  he  had,  when  a  boy,  seen  Blenkinsop's  locomotive  at 
work  on  the  Middleton  cogged  railroad,  and  fix>m  an  early 
fenod  he  seems  to  have  entertained  almost  as  sanguine  views 
on  the  subject  as  Sir  Richard  Phillips  himself.  It  would 
i^pear  that  Gray  was  residing  at  Brussels  in  1816,  when  the 
project  of  a  canal  from  Charleroi,  for  the  purpose  of  con- 
necting Holland  with  the  mining  districts  of  Belgium,  was 
the  subject  of  discussion ;  and,  in  conversations  with  Mr.  John 
Cockerill  and  others,  he  took  the  opportunity  of  advocating 
the  superior  advantages  of  a  railway.  For  some  years  after, 
he  pondered  the  subject  more  carefully,  and  at  length 
became  fully  possessed  by  the  grand  idea  on  which  other 
minds  were  now  at  work.  He  occupied  himself  for  some 
time  with  the  preparation  of  a  pamphlet  on  the  subject. 
He  shut  himself  up  in  his  room,  secluded  from  his  wife 
and  relations,  declining  to  give  them  any  information  on 
the  subject  of  his  mysterious  studies,  beyond  the  assiurance 
that  his  scheme  "  would  revolutionise  the  whole  face  of  the 
material  world,  and  of  society."  • 

•  The  Railway  System  and  its  Author,  Thomas  Grar,  now  of  Exeter.    A 
ttter  to  Sir  Robert  PecL    By  Thomas  Wilson.    1845.    In  this  \xiy  eloquent 
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In  1820,  Mr.  Gray  published  the  result  of  his  studies  in 
his  **  Observations  on  a  General  Iron  Railway,"*  in  which, 
with  great  cogency,  he  urged  the  superiority  of  a  locomotive 
railway  over  common  roads  and  canals ;  pointing  out,  at  the 
same  time,  the  advantages  of  this  mode  of  conveyance  for 
merchandise  and  persons,  to  all  classes  of  the  community. 
That  Mr.  Gray  had  obtained  his  idea  from  Blenkinsop's 
engine  and  road,  is  obvious  from  the  accurate  engraving  which 
he  gives  in  his  book  of  the  cog-wheeled  engine  then  travelling 
upon  the  Middleton  cogged  railroad.  Mr.  Gray,  in  his  intro- 
duction, refers  to  railroads  already  in  existence  and  others  in 
course  of  projection ;  and,  alluding  to  the  recent  great  im- 
provements in  the  locomotive  engine,  he  adds,  "  The  neces- 
sity of  employing  horses  on  the  railway  may  be  superseded, 
for  the  public  benefit  would  soon  be  so  evident  to  any 
common  observer,  as  to  admit  of  no  comparison  between 
horse  and  mechanic  power;  besides,  the  incitement  given 
to  all  our  artisans  by  the  success  of  their  ingenuity  would 
still  prompt  the  further  progress  in  this  useful  art:  the 
prejudice  of  many  persons  will,  however,  oppose  the  system, 
therefore  time  must  be  allowed,  with  gradual  use  of  those 

and  generous  tribate  to  the  mcmoiy  of  his  friend,  Mr.  Wilson  has  endeavoured 
to  make  it  appear  that  Thomas  Graj  was  the  inventor,  originator,  creator,  and 
founder  of  the  Railway  Locomotive  System;  forgetting  that  railways  had 
been  at  work  before  Mr.  Gray  was  bom,  and  that  the  locomotive  had  been 
invented  while  he  was  yet  a  boy.  The  tme  **  founder  of  the  railway  system  " 
certainly  was  not  Thomas  Gray,  though  he  wrote  a  clever  and  far-seeing  treatise 
about  railways.  The  true  founder  of  the  railway  system  was  the  man  who  in- 
vented such  a  locomotive  as  made  railway  locomotion  practicable  and  profitable. 
And  this  had  been  done  long  before  Mr.  Gray  turned  his  attention  to  the  subject. 
*  Observations  on  a  General  Iron  Railway  (with  Plates  and  Map  illustra- 
tive of  the  plan),  showing  its  great  superiority,  by  the  general  introduction  of 
mechanic  power,  over  all  the  present  methods  of  conveyance  by  turnpike  roads 
and  canals ;  and  claiming  the  particular  attention  of  merchants,  manufacturers, 
farmers,  and  indeed  every  class  of  society.  Iiondon :  Baldwin,  Cradock,  and 
Joy,  1820. 
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machinesy  to  convince  the  public  of  Hmr  superiority,  in  the 
same  manner  as  of  sieam-packets.''* 

The  Treatise  seems  to  have  met  with  a  ready  sale;  for 
we  find  that,  two  years  after,  it  had  already  passed  into  a 
fourth  edition.  In  1822,  Mr.  Gray  added  to  the  book  a 
diagram,  showing  a  number  of  suggested  lines  of  railway, 
connecting  the  principal  towns  of  England ;  and  another,  in 
like  manner,  connecting  the  principal  towns  of  Ireland.  In 
his  first  edition,  Mr.  Gray  suggested  the  propriety  of  making 
a  railway  between  Manchester  and  Liverpool,  '^  which,"  he 
observed,  ^*  would  employ  many  thousands  of  the  distressed 
population  ^  of  Lancashire. 

The  publication  of  this  essay  must  have  had  the  effect  of 
bringing  the  subject  of  railway  extension  more  prominently 
under  the  notice  of  the  public  than  it  had  been  brought 
before.  Although  little  able  to  afford  it,  Gray  also  pressed 
his  favourite  project  of  a  general  iron  road  on  the  attention 
of  public  men  —  mayors,  members  of  Parliament^  and  prime 
ministers.  He  sent  memorials  to  Lord  Sidmouth  in  1820, 
and  to  the  Lord  Mayor  and  Corporation  of  London  in  1821. 
In  1822,  he  addressed  the  Earl  of  Liverpool,  Sir  fiobert 
Peel,  and  others,  urging  the  great  national  importance  of  his 
system.  In  the  year  following,  he  petitioned  the  ministers 
of  state  to  the  same  effect.  He  was  so  pertinacious  that 
public  men  pronounced  him  to  be  a  "bore;"  and  in  the 
town  of  Nottingham,  where  he  then  lived,  those  who  knew 
him  declared  him  to  be  "  cracked." 

William  Howitt,  who  frequently  met  Gray  at  that  time, 
has  published  a  lively  portraiture  f  of  this  indefatigable  and 
enthusiastic  projector,  who  seized  all  men  by  the  button,  and 
would  not  let  them  go  until  he  had  unravelled  to  them  his 

*  Observations  on  a  General  Iron  Railwaj.    Fourth  edition.    1S23.  p.  14. 
t  PeopU^M  Journal,  Aognst  Ist,  1846.    Art  <*  A  word  for  Thomas  Gray, 
the  author  of  the  General  Railway  Syaiem," 
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wonderful  scheme.  With  Thomas  Gray,  "  begin  where  you 
would,  on  whatever  subject  —  the  weather,  the  news,  the 
political  movement  or  event  of  the  day  —  it  would  not  be 
many  minutes  before  you  would  be  enveloped  with  steam, 
and  listening  to  an  harangue  on  the  practicability  and  im- 
mense advantages  to  the  nation,  and  to  every  man  in  it,  of 
*  a  general  iron  railway.' "  • 

While  Thomas  Gray  was  thus  agitating  the  general  adoption 
of  railways,  George  Stephenson  was  doing  much  more  —  he 
was  making  railways  and  building  eflficient  locomotives  with- 
which  to  work  them.  In  1819,  the  owners  of  the  Hetton 
Colliery,  in  the  county  of  Durham,  determined  to  have  their 
waggon-way  altered  into  a  locomotive  railroad.  The  result 
of  the  working  of  the  Killingworth  Bailway  had  been  so  satis- 
factory that  they  resolved  to  adopt  the  same  system.  With- 
out any  agitation,  Stephenson's  patient  industry  was  at  length 
about  to  bear  fruit.  One  reason  why  an  experiment  so  long 
continued  and  so  successful  as  that  at  Killingworth  should 
have  been  so  slow  in  producing  results,  perhaps  was,  that 
to  lay  down  a  railway  and  furnish  it  with  locomotives,  or 

*  Thomas  Gray  never  got  bejond  his  idea  of  Blcnkinsop's  cogged  wheel 
and  cogged  rail  Frobablj  he  was  not  aware  that  Blackett  and  Stephenson 
had  both,  as  early  as  1814,  demonstrated  the  cogs  to  be  not  only  unnecessary, 
bat  positiye  impediments  to  the  working  of  the  locomotire  engine,  through  the 
jolting  and  friction  which  they  caused.  Notwithstanding  the  triumphant 
success  of  the  smooth-wheeled  locomotive  and  the  smooth  rail  on  the  Liverpool 
and  Manchester  line  in  1830,  we  find  Thomas  Gray,  in  the  following  year 
(Mechanic's  Magazine,  May  14th,  1831),  declaring  it  to  be  an  expensive 
blunder.  He  urged  the  adoption  of  a  greased  road,  with  his  favourite  device 
of  cog-rails  and  racks  placed  outside  the  smooth  rails.  Had  the  advice  of  this 
**  founder  of  the  railway  system,*'  as  his  ftiends  have  injudiciously  styled  him, 
been  adopted,  the  modem  railway  system  would  have  been  simply  imprac- 
ticable. But  Thomas  Gray  himself  never  claimed  to  be  the  inventor  or 
discoverer  of  railways.  He  laboured  under  the  disadvantage  of  not  being  a 
mechanic.  His  engraving  of  a  railway  train  prefixed  to  his  book,  shows  that, 
if  once  set  in  motion,  it  could  not  have  been  pulled  up  without  going  to  pieces. 
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fixed  engines  where  necessary,  required  a  very  large  capital, 
beyond  the  means  of  ordinary  coal-owners ;  whilst  the  small 
amoimt  of  interest  felt  in  railways  by  the  general  public,  and 
the  supposed  impracticability  of  working  them  to  a  profit,  as 
yet  prevented  the  ordinary  capitalists  from  venturing  their 
money  in  the  promotion  of  such  undertakings.  The  Hetton 
Coal  Company  was,  however,  possessed  of  adequate  means, 
and  the  local  reputation  of  the  Killingworth  engine-wright 
pointed  him  out  as  the  man  best  calculated  to  lay  out  their 
line  and  superintend  their  works.  They  accordingly  invited 
him  to  act  as  the  engineer  of  their  proposed  railway.  Being 
in  the  service  of  the  Killingworth  Company,  Mr.  Stephenson 
felt  it  necessary  to  obtain  their  permission  to  enter  upon  this 
new  work.  This  was  at  once  granted.  The  best  feeling 
existed  between  him  and  his  employers,  and  they  r^arded  it 
as  a  compliment  that  their  colliery  engineer  should  be  selected 
for  a  work  so  important  as  the  laying  down  of  the  Hetton 
Bailway,  which  was  to  be  the  longest  locomotive  line  that 
had,  up  to  that  time,  been  constructed  in  the  neighbourhood. 
Mr.  Stephenson  accepted  the  appointment,  his  brother  Robert 
acting  as  resident  engineer,  and  personally  superintending  the 
execution  of  the  works. 

The  Hetton  Railway  extended  from  the  Hetton  Colliery, 
situated  about  two  miles  south  of  Houghton-le-Spring,  in  the 
county  of  Durham,  to  the  shipping  place,  on  the  banks  of  the 
Wear,  near  Sunderland.  Its  length  was  about  eight  miles, 
and  in  its  course  it  crossed  Warden  Law,  one  of  the  highest 
hills  in  the  district.  The  character  of  the  country  forbade 
the  construction  of  a  flat  line,  or  one  of  comparatively  easy 
gradients  except  by  the  expenditure  of  a  much  larger  capital 
than  was  placed  at  Mr.  Stephenson's  command.  Heavy  works 
could  not  be  executed ;  it  was,  therefore,  necessary  to  form 
the  line  with  but  little  deviation  from  the  natural  confor- 
mation of  the  district  which  it  traversed,  and  also  to  adapt 
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the  mechanical  methods  employed  for  the  working  of  the 
railway  to  the  character  of  the  gradients,  which  in  some 
places  were  necessarily  heavy. 

Although  Mr.  Stephenson  had,  with  every  step  made  to- 
wards its  increased  utility,  become  more  and  more  identified 
with  the  success  of  the  locomotive  engine,  he  did  not  allow 
his  enthusiasm  to  carry  him  away  into  costly  mistakes.  He 
carefully  drew  the  line  between  the  cases  in  which  the  loco- 
motive could  be  usefully  employed,  and  those  in  which 
stationary  engines  were  calculated  to  be  more  economical. 
This  led  him,  as  in  the  instance  of  the  Hetton  Sailway,  to  exe- 
cute lines  through  and  over  rough  countries,  where  gradients 
within  the  powers  of  the  locomotive  engine  of  that  day  could 
not  be  obtained,  employing  in  their  stead  stationary  engines 
where  locomotives  were  not  practicable.  In  the  present  case, 
this  course  was  adopted  by  him  most  successfully.  On  the 
original  Hetton  line,  there  were  five  self-acting  inclines — the 
full  waggons  drawing  the  empty  ones  up ;  and  two  inclines 
worked  by  fixed  reciprocating  engines  of  sixty-horse  power 
each.  The  locomotive  travelling  engine,  or  "  the  iron  horse," 
as  the  people  of  the  neighbourhood  then  styled  it,  did  the 
rest.  On  the  day  of  the  opening  of  the  Hetton  Railway,  the 
18th  of  November,  1822,  crowds  of  spectators  assembled  from 
all  parts  to  witness  the  first  operations  of  this  ingenious  and 
powerful  machinery,  which  was  entirely  successful.  On  that 
day,  five  of  Stephenson's  locomotives  were  at  work  upon  the 
railway,  imder  the  direction  of  his  brother  Robert ;  and  the 
first  shipment  of  coal  by  the  Hetton  Company,  at  their  new 
staiths  on  the  Wear,  was  satisfactorily  accomplished.  The 
speed  at  which  the  locomotives  travelled  was  about  four  miles 
an  hour,  and  each  engine  dragged  after  it  a  train  of  seventeen 
waggons,  weighing  about  sixty-four  tons. 

Thus  another  important  practical  step  towards  the  general 
adoption  of  the  railway  system  was  successfully  accomplished. 
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CHAR  XV. 

FIBST  SURYET  OF  THE  LIYERPOOL  AND  MANCHESTER  RAILWAY. 

Mb.  Jakes's  business,  as  a  land-agent,  led  him  into  the  neigh- 
bourhood of  Liverpool,  in  the  year  1821.  He  was  then 
engaged  in  surveying  and  valuing  the  farms  on  the  Biddulph 
Estates,  in  North  Wales.  He  also  surveyed,  at  the  same  time, 
the  property  of  Sir  Thaye  Biddulph  of  Chirk  Castle,  near 
Park  Grates,  intending  to  carry  out  a  scheme  of  draining  the 
marshes.  His  head  being  always  full  of  new  projects,  he  hit 
upon  the  notion  of  connecting  the  rivers  Dee  and  Mersey,  by 
means  of  a  tramroad.  He  engaged  Mr.  Francis  Giles,  C.  E., 
for  the  purpose  of  assisting  him  to  make  the  requisite 
surveys;  and  it  was  while  thus  engaged  that  Mr.  Giles 
received  the  appointment  of  Surveyor  of  the  Mersey  under 
the  Liverpool  Corporation. 

The  formation  of  a  tramroad  between  Liverpool  and 
Manchester,  was,  at  that  time,  the  subject  of  some  speculation 
in  both  towns,  but  especially  at  Liverpool  Mr.  James,  who 
was  quick  to  hear  of  all  such  projects,  went  over  to  Liverpool 
to  have  an  interview  with  the  promoters.  Day  by  day  the 
necessity  was  becoming  more  urgent  for  some  improved  mode 
of  transporting  goods  inland  to  the  manufacturing  districts. 
The  rapidity  of  increase  in  the  trade,  between  Liverpool  and 
Manchester  especially,  was  something  marvellous.  In  nine 
years,  the  (juantity  of  raw  cotton  sent  from  the  one  town  to 
the  other,  liad  increased  by  50,000,000  poupds  weight ;  and 
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all  other  raw  materials  had  increased  in  proportion.  Around 
Manchester,  hamlets  had  -expanded  into  towns,  and  towns 
had  assumed  the  dimensions  of  cities,  the  inhabitants  of 
which  were  for  the  most  part  dependent  for  their  means  of 
subsistence  upon  the  regularity  of  the  supply  of  cotton  from 
liverpooL  Up  to  this  time  the  Duke  of  Bridgewater's  Canal 
and  the  IrweU  and  Mersey  navigation  had  principally  sup- 
plied  the  means  of  transport ;  but  the  enormously  increasing 
demands  of  the  trade  outstripped  their  tardy  efforts.  Pos- 
sessing a  monopoly  of  the  traffic,  and  having  no  rivals  to  fear, 
the  canal  managers  were  most  dictatorial  in  the  treatment 
of  their  customers.  Perhaps,  however,  the  canal  companies 
did  all  that  could  be  done  under  the  circumstances,  and  had 
already  fully  taxed  the  resources  of  the  navigation.  The 
immense  mass  of  goods  to  be  conveyed  had  simply  outgrown 
all  their  appliances  of  wharves,  boats,  and  horses.  Cotton  lay 
at  Liverpool  for  weeks  together,  waiting  to  be  removed ;  and 
it  occupied  a  longer  time  to  transport  the  cargoes  from  Liver- 
pool to  Manchester  than  it  had  done  to  bring  them  across 
the  Atlantic  from  the  United  States  to  England.  Carts  and 
waggons  were  tried,  but  these  proved  altogether  insufficient. 
Sometimes  manufacturing  operations  had  to  be  suspended 
altogether :  and  during  a  frost,  when  the  canals  were  frozen  up, 
the  communication  was  entirely  stopped.  The  consequences 
were  often  disastrous,  alike  to  operatives,  merchants,  and 
manufacturers.  The  same  difficulty  was  experienced  in  the 
conveyance  of  manufactured  goods  from  Manchester  to  Liver- 
pool for  export.  Mr.  Huskisson,  in  the  House  of  Commons, 
referring  to  these  ruinous  delays,  truly  observed  that  "  cotton 
was  detained  a  fortnight  at  Liverpool,  while  the  Manchester 
manufacturers  were  obliged  to  suspend  their  labours,  and 
goods  manufactured  at  Manchester  for  foreign  markets  could 
not  be  transmitted  in  time,  in  consequence  of  the  tardy  con- 
veyance." 
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The  Liverpool  merchants  and  the  Manchester  manufac- 
turers were  therefore  prepared  to  welcome  any  new  mode  of 
transit  which  would  relieve  them  of  the  losses  arising  from 
these  constant  interruptions  to  their  commercial  operations. 
The  scheme  of  a  tramroad  was,  however,  so  new  to  them, 
that  it  is  not  surprising  they  should  have  hesitated  before 
committing  themselves  fully  to  it.  Mr.  Saunders,  an  influen- 
tial Liverpool  merchant,  was  amongst  the  first  to  broach  the 
subject  of  a  tramroad  or  railway.  He  himself  had  suffered 
in  his  business,  in  common  with  many  other  merchants, 
from  the  insufficiency  of  the  existing  modes  of  communi- 
cation, and  was  ready  to  give  due  consideration  to  any 
plan,  presenting  elements  of  practical  efficiency,  which  pro- 
posed a  remedy  for  the  generally  admitted  grievance.  The 
first  idea  was  a  tramroad,  to  be  worked  by  horses,  though 
this  gradually  gave  way  to  a  larger  and  more  efficient  plan. 
Mr.  James  met  Mr.  Saunders  frequently  to  discuss  the  subject, 
and,  about  the  month  of  June,  1821,  a  party,  consisting  of 
Mr.  Saunders,  Mr.  James,  Mr.  Francis  Giles,  and  Mr.  Padley 
(Mr.  James's  brother-in-law,  a  surveyor),  went  out  and  in- 
spected the  ground  in  the  neighbourhood  of  Liverpool,  in  order 
to  ascertain  at  what  point  a  tramroad  could  be  best  brought 
into  the  town.  They  first  examined  the  land  about  Easton 
Hill  with  this  object.  Mr.  James  then  entrusted  his  brother- 
in-law  (Padley)  to  proceed  with  a  trial  survey. 

The  people  in  the  neighbourhood  of  Easton  Hill  observing 
the  extraordinary  proceedings  going  on  with  chains  and  theo- 
dolite, having  also  heard  the  rumour  which  was  now  abroad, 
and  fearing  that  their  farms  and  gardens  would  be  damaged 
by  the  intended  tramroad,  rose  against  the  surveyors,  and  com- 
pelled them  to  desist.  Mr.  Padley's  assistant  was  apprehended, 
forcibly  dragged  off  the  ground,  and  was  only  liberated  on 
giving  his  solemn  promise  never  to  return  there  on  a  similar 
businesM.     Finding  it  impossible  to  proceed  with  any  survey 
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in  the  neighbourhood  of  Liverpool  in  consequence  of  this 
opposition  on  the  part  of  the  inhabitants,  Mr,  Saunders  sug- 
gested that  the  party  should  proceed  to  Prescot,  and  make  a 
trial  survey  there.  He  was  under  the  impression  that  the 
Mersey  might  be  connected  by  railway  with  Manchester  with- 
out at  all  touching  the  town  of  Liverpool ;  and  the  surveyors 
were  directed  to  ascertain  by  the  levels  whether  this  could  be 
done.  In  order  to  carry  out  the  survey  in  a  proper  manner,  he 
and  Mr.  Moss  guaranteed  to  pay  Mr.  James,  who  was  to  super- 
intend it,  at  the  rate  of  10/.  a  mile,  or  about  300i  for  the 
entire  survey  between  the  Mersey  and  Manchester.  They 
proceeded  accordingly  with  the  survey  near  Prescot,  meeting 
with  great  opposition  from  the  land-owners  and  farmers  along 
the  proposed  line  of  road,  who  drove  them  off  their  grounds, 
and  subjected  them  to  all  manner  of  insults. 

The  next  surveying  station  was  at  Newton-in-Thistle,  where 
the  surveyors  took  a  temporary  oflSce  in  the  Horse  and  Groom 
public-house.  While  they  were  proceeding  with  their  survey 
at  this  place,  Mr.  Legh,  of  Legh  Park,  a  large  land-owner, 
made  himself  acquainted  with  their  proceedings.  He  was 
the  first  land-owner  of  the  neighbourhood  who  declared  him- 
self favourable  to  the  promotion  of  a  tramroad,  or  who  gave 
the  projectors  the  slightest  encouragement  to  proceed.  All 
the  rest  were  indiflferent  or  hostile.  Justice  Bourne  ordered 
his  men  to  be  constantly  on  the  watch  to  turn  back  the  sur- 
veyors wherever  met  with  in  the  fields.  The  farmers  and 
labourers  were  only  too  ready  to  follow  up  his  instructions. 
Men  were  stationed  at  the  field  gates  with  pitchforks,  and 
sometimes  with  guns,  to  drive  them  back.  At  St.  Helens,  one 
of  the  chainmen  was  laid  hold  of  by  a  mob  of  colliers,  and 
threatened  to  be  hurled  down  a  coalpit.  A  number  of  men, 
women,  and  children  collected  and  ran  after  the  surveyors 
wherever  they  made  their  appearance,  bawling  nicknames 
and  throwing  stones  at  them.     As  one  of  the  chidnmen  was 
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climbing  over  a  gate  one  day,  a  labourer  made  at  him  with  a 
pitchfork^  and  ran  it  through  his  clothes  into  his  back ;  other 
watchers  running  up,  the  chainman,  who  was  more  stimned 
than  hurt,  took  to  his  heels  and  fled.  But  the  theodolite 
most  excited  the  fury  of  the  natives,  who  concentrated  on  the 
man  who  carried  it  their  fiercest  execrations  and  their  most 
offensive  nicknames. 

A  powerful  fellow,  a  noted  bniiser,  was  hired  by  the  sur- 
veyors to  carry  the  instrument,  with  a  view  to  its  protection 
against  all  assailants ;  but  one  day  an  equally  powerful 
fellow,  a  St  Helens  collier,  who  was  the  cock  of  the  walk  in 
his  neighbourhood,  made  up  to  the  theodolite  carrier  to  wrest 
it  from  him  by  sheer  force.  A  battle  took  place,  the  collier 
was  soundly  pummelled,  the  natives  poured  in  volleys  of 
stones  upon  the  surveyors  and  their  instruments,  and  the 
theodolite  was  smashed  to  pieces. 

It  may  readily  be  conceived  that  a  survey  made  in  the  face 
of  such  opposition  would  necessarily  be  very  incomplete ;  but 
the  surveyors  did  their  best,  and  when  they  found  they  could 
proceed  no  further  at  St.  Helens,  they  proceeded  round  Chat 
Moss  to  Hiliffe  to  try  the  ground  there.  Their  proceedings 
at  that  place  excited  the  same  degree  of  surprise  amongst  the 
villagers,  who  turned  out  in  a  body  to  watch  them,  and 
appeared  perfectly  bewildered.  The  Moss  was  so  soft  in  con- 
sequence of  the  wetness  of  the  season,  that  it  was  impossible 
to  enter  upon  it ;  and  the  party  very  shortly  retraced  their 
steps,  and  stationed  themselves  for  a  short  time  at  the  Tliree 
Swans,  at  Eardley.  There  they  began  an  intermediate  survey 
of  a  branch  tramroad  between  St.  Helens  and  the  Mersey ; 
and  after  about  a  month's  labour,  when  the  wet  weather  set 
in,  the  survey  was  suspended  until  the  following  spring. 

In  the  meantime,  public  meetings  had  been  got  up  by  Mr. 
Saunders  in  several  of  the  principal  towns  of  the  district,  on 
the  subject  of  the  proposed  railway.    One  was  held  in  the 
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Exchange  at  Liverpool,  and  another  in  the  George  Hotel, 
Warrington,  at  which  Mr.  Saunders,  Mr.  Moss,  and  Mr.  James 
appeared  as  the  advocates  of  the  measure,  which,  however, 
did  not  as  yet  meet  with  any  general  degree  of  support.  But 
the  subject  was  thus  brought  prominently  under  notice,  and 
only  wanted  time  to  enable  it  to  work  its  way  in  public  esti- 
mation. 

About  the  middle  of  the  year  1821,  Mr.  James  having 
heard  of  Stephenson's  engines,  which  were  reported  to  him  as 
being  more  efficient  than  any  locomotives  that  had  yet  been 
constructed,  determined  to  go  down  to  Killingworth  to  inspect 
them  in  person.     He  was  not  so  fortimate  as  to  meet  Mr. 
Stephenson  on  that  occasion,  but  he  examined  his  locomotive 
at  work,  and  was  very  much  struck  by  its  power  and  efficiency. 
He  saw  at  a  glance  the  magnificent  uses  to  which  it  might  be 
applied.     "  Here,"  said  he,  "  is  an  engine,  that  will,  before 
long,  eflfect  a  complete  revolution  in  society."     Returning  to 
Moreton-in*the-Marsh,  he  wrote  to  Mr.  Losh  (Stephenson's 
partner  in   the  patent)   expressing  his  admiration   of  the 
Killingworth  engine.     "  It  is,"  said  he,  "  the  greatest  wonder 
of  the  age,  and  the  forenmner,  as  I  firmly  believe,  of  the  most 
important  changes  in  the  internal  communication  of  the  king- 
dom."    Mr.  Losh  invited  him  again  to  visit  Killingworth,  for 
the  purpose  of  having  an  interview  with  Mr.  Stephenson  on 
the  subject  of  the  locomotive.     Accordingly  in  September  of 
the  same  year,  accompanied  by  his  two  sons,  he  met  Mr. 
Tx)sh  at  Newcastle ;  they  proceeded  together  to  Killingworth, 
where  Mr.  Stephenson  met  them,  and  taking  them  to  where 
the   locomotive  was  working,  he   invited   them   to   mount. 
The  uncouth  and  extraordinary  appearance  of  the  machine,  as 
it  came  snorting  along,  was  somewhat  alarming  to  the  youths, 
who  expressed  their  fears  lest  it  should  burst,  and  they  were 
with  some  difficulty  induced  to  mount. 

The    locomotive    went    through  its  usual  performancesi 
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dragging  a  heavy  load  of  coal  waggons  at  about  six  miles  an 
hour  with  apparent  ease,  at  which  Mr.  James  expressed  his 
extreme  satisfaction,  and  declared  to  Mr.  Losh  his  opinion 
that  Stephenson  ^^was  the  greatest  practical  genius  of  the 
age,"  and  that  "if  he  developed  the  full  powers  of  that  engine 
(the  locomotive)  his  fame  in  the  world  would  rank  equal  to 
that  of  Watt."  Mr.  James,  who  had  long  been  an  advocate 
of  the  locomotive  system,  was  confirmed  in  his  views  by  the 
performances  of  the  Killingworth  engine ;  and  informing 
Stephenson  and  Losh  of  the  survey  of  the  proposed  tramroad 
between  Liverpool  and  Manchester,  upon  which  he  had 
been  engaged,  he  did  not  hesitate  to  state  that  he  would 
henceforward  advocate  the  adoption  of  a  locomotive  rail- 
road instead  of  the  tramroad  which  had  originally  been 
proposed. 

As  Mr.  James's  influence  amongst  persons  of  high  rank 
was  considerable,  and  he  was  particularly  identified  with  the 
more  important  railway  projects  of  the  day,  Stephenson  and 
Losh  were  naturally  desirous  of  enlisting  his  good  services  on 
behalf  of  their  patent  locomotive.  As  yet  it  had  proved 
comparatively  unproductive.  The  Hetton  Railway  was  the 
only  line,  in  addition  to  the  Killingworth,  on  which  they  had 
then  a  prospect  of  getting  their  engines  introduced.  Although 
Stephenson  had  effectually  solved  the  problem  of  the  loco- 
motive, and  demonstrated  its  profitable  employment  as  a 
tractive  power  on  railroadvS,  neither  he  nor  Mr.  Losh  were 
able  to  write  up  and  advocate  the  invention  so  as  to  ensure 
its  more  extensive  adoption.  This  they  believed  Mr.  James, 
with  his  large  connection,  and  his  access  to  persons  of  wealth 
and  influence,  might  be  able  effectually  to  do  for  them. 
With  this  object,  they  proposed  to  give  him  an  interest  in 
their  patent,  in  exchange  for  his  services  in  this  way ;  and 
accordingly  by  a  deed,  dated  the  1st  September,  1821,  they 
assigned  to  Mr.  James  one  fourth  of  the  profits  which  might 
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be  derived  from  the  use  of  their  patent  locomotive  for  rail- 
roads on  any  lines  which  might  be  constructed  south  of  a  line 
drawn  across  England  from  Liverpool  to  Hull;  the  deed 
setting  forth  that  this  assignment  of  profits  was  made  in  con- 
sideration of  Mr.  James  giving  "  his  recommendation  and  best 
assistance''  towards  the  use  of  the  patent  locomotive  on  all 
such  railways. 

Mr.  James's  first  recommendation  did  not  prove  successful. 
He  endeavoured  to  introduce  the  locomotive  upon  the  More- 
ton-on-Marsh  Railway,  but  Mr.  fiaistrick,  who  was  the  en- 
gineer of  the  line,  was  so  much  opposed  to  its  use  that  Mr. 
James  failed  in  carrying  his  point,  and  he  consequently  gave 
up  all  further  connection  with  that  company.  In  the  follow- 
ing year  (1822)  he  wrote  to  Mr.  Losh  from  Boswell-court,  as 
to  a  locomotive  which  he  wished  to  get  from  Mr.  Stephenson 
for  the  working  of  the  Croydon  and  Merstham  Sailroad ;  but 
against  which  Mr.  Stephenson  had  dissuaded  him,  as  the  cast- 
iron  plates  were  not  calculated  to  bear  the  weight  of  the 
engine,  and  the  result  could  only  bring  the  locomotive  into 
disrepute.  Mr.  James  was,  however,  very  anxious  to  have  the 
engine  introduced  on  some  railway  in  the  south  of  England. 
**  I  can  appreciate,"  he  said,  "  Mr.  Stephenson's  objections  to 
use  his  engine  on  this  defective  road ;  but  years  will  elapse^ 
and  the  patent  may  expire,  before  we  can  get  a  new  road  in  the 
South  for  his  engine  if  this  plan  is  not  embraced."  Mr.  James 
at  the  same  time  intimated  that  he  was  busy  with  the  plans 
and  sections  of  the  Liverpool  line,  which  would  furnish  a 
proper  opportunity  for  the  introduction  of  his  engine  "for  the 
conveyance  of  passengers  aud  light  goods  with  the  utmost 
dispatch"  between  that  town  and  Manchester.  By  the  follow- 
ing year,  he  added,  he  hoped  to  have  four  Bills  before  Par- 
liament for  railroads  150  miles  in  length,  the  surveys  of 
which  were  completed. 
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The  survey  of  the  Liverpool  and  Manchester  line  was 
proceeded  with  early  in  1822,  Mr.  Padley  conductii^  the 
work,  under  the  superintendence  of  Mr.  Francis  Giles.  The 
inhabitants  of  the  locality  still  offered  every  possible  resist- 
ance to  their  proceedings,  and  the  surveyors  were,  on  several 
occasions,  driven  off  the  ground  by  force.  They  were  Under  the 
necessity  of  proceeding  with  their  work  in  the  early  dawn, 
before  the  inhabitants  were  astir.  Chat  Moss  was  surveyed 
by  placing  hurdles  on  the  bog ;  and  thus,  with  great  difficulty, 
a  very  imperfect  survey  of  the  proposed  line  was  at  length 
completed. 

In  a  letter  published  in  the  ^Railway  Magazine,"*  Mr. 
James  says,  "  Having  projected  the  measure,  perfected  the 
surveys,  lodged  the  plans  and  sections,  and  completed  the  pre- 
liminary parliamentary  business  of  the  Liverpool  and  Man- 
chester Railway  in  1822,  I  came  to  Lond(m  in  January,  1823, 
to  demonstrate  the  importance  of  the  engine  railway  system, 
and  to  acquire  and  employ,  amongst  my  friends  in  the  higher 
circles  of  life,  sufficient  influence  to  meet  the  avowed  oppo- 
sition of  the  Earl  of  Derby,  the  Bridgewater  Trustees,  and 
other  powerful  landed  proprie'tors ;  for  private  interest,  as  well 
as  contempt  for  the  measure,  and  calumny  as  to  my  motives, 
hostilely  met  me  in  all  shapes  and  directions;  but  those  noble 
personages,  the  Earl  of  Whitworth,  Lord  Redesdale,  and  some 
other  eminent  persons,  justly  estimated  my  motives  and  in- 
tentions. The  subject  was,  however,  generally  pronounced  to 
be  quite  visionary." 

The  time  was  not  yet  fully  come  for  tlie  adoption  of  the 
railway.  The  projectors  found  that  the  line,  as  laid  out,  would 
provoke  a  powerful  opposition  in  parliament,  and  the  local  sup- 
port which  they  hail  received  was  not  such  as  to  j  ustify  them  in 

*  Dated  the  15th  October,  lS3a 
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proceeding  in  the  face  of  such  opposition*  The  project  there- 
fore dept  for  a  time,  but  it  was  not  lost  sight  of.  Mr.  Saun- 
ders continued  to  agitate  the  question,  and  he  shortly  found 
the  number  of  his  supporters  was  such  as  to  enable  him  again 
to  take  the  field  with  a  better  prospect  of  success. 
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CHAP.  XVI. 

MB.  STEPHENSON    APPOINTED   ENGINEER    OF    THE   STOCKION   AND 

DARLINGTON   RAILWAY. 

Some  time  elapsed  after  the  passing  of  the  Act  authorising  the 
construction  of  the  Stockton  and  Darlington  Bailway,  before 
any  active  steps  were  taken  to  carry  it  into  effect.  Doubts  had 
been  raised  as  to  whether  the  line  was  the  best  that  could  be 
adopted  for  the  district ;  and  the  subscribers  generally  were 
not  so  sanguine  about  their  undertaking  as  to  induce  them  to 
press  on  the  formation  of  the  railway. 

One  day,  about  the  end  of  the  year  1821,  two  strangers 
knocked  at  the  door  of  Mr.  Pease's  house  in  Darlington,  and 
the  message  was  brought  to  him  that  some  persons  from  Kil- 
lingworth  wanted  to  speak  with  him.  They  were  invited  in  ; 
on  which  one  of  the  visitors  introduced  himself  as  Nicholas 
Wood,  viewer  at  Killingworth ;  and  then,  turning  to  his  com- 
panion, he  introduced  him  to  Mr.  Pease  as  George  Stephen- 
son, of  the  same  place.  Mr.  Stephenson  came  forward  and 
handed  to  Mr.  Pease  a  letter  from  Mr.  Lambert,  the  manager 
at  Killingworth,  in  which  it  was  stated  that  the  bearer  was 
the  engine-wright  at  their  pits,  that  he  had  had  experience  in 
the  laying  out  of  railways  and  had  given  satisfaction  to  his 
employers,  and  that  he  would  tlierefore  recommend  him  to  the 
notice  of  Mr.  Pease  if  he  stood  in  need  of  the  services  of  such 
a  person. 

Mr.  Pease  entered  into  conversation  with  his  visitors,  and 
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soon  ascertained  the  object  of  their  errand.  Stephenson  had 
heard  of  the  passing  of  the  Stockton  and  Darlington  Act^  and 
desiring  to  increase  his  railway  experience,  and  also  to  em- 
ploy in  some  larger  field  the  practical  knowledge  he  had 
already  gained,  he  determined  to  visit  Mr.  Pease,  the  known 
projector  of  the  undertaking,  with  the  view  of  being  em- 
ployed to  carry  it  out.  He  had  brought  with  him  his 
friend  Nicholas  Wood,  for  the  purpose  at  the  same  time  of 
relieving  his  difiidence,  and  supporting  his  application. 

Mr.  Pease  liked  the  appearance  of  his  visitor.  "There 
was,"  as  he  afterwards  remarked,  in  speaking  of  Stephenson, 
"such  an  honest,  sensible  look  about  him,  and  he  seemed 
so  modest  and  unpretending.  He  spoke  in  the  strong 
Northvmibrian  dialect  of  his  district,  and  described  himself 
as  *only  the  engine-wright  at  Killingworth ;  that's  what  he 
was.'" 

Mr.  Pease  very  soon  saw  that  his  visitor  was  the  man  for 
his  purpose.  The  whole  plans  of  the  railway  being  still  in  an 
undetermined  state,  Mr.  Pease  was  glad  to  have  the  oppor- 
tunity of  gathering  from  Mr.  Stephenson  the  results  of  his 
experience.  The  latter  strongly  recommended  a  railway  in 
preference  to  a  tramroad,  in  which  Mr.  Pease  was  disposed  to 
concur  with  him.  The  conversation  next  turned  on  the 
tractive  power  which  the  company  intended  to  employ,  and 
Mr.  Pease  said  that  they  had  based  their  whole  calculations 
on  the  employment  of  horse  power.  "  I  was  so  satisfied,** 
said  he  afterwards,  "  that  a  horse  upon  an  iron  road  would 
draw  ten  tons  for  one  ton  on  a  common  road,  that  I  felt  sure 
that  before  long  the  railway  would  become  the  King's  High- 
way." 

But  Mr.  Pease  was  scarcely  prepared  for  the  bold  assertion 
made  by  his  visitor,  that  the  locomotive  engine  with  which 
he  had  been  working  the  Killingworth  Railway  for  many  years 
past  was  worth  fifty  horses,  and  that  engines  made  after  a 
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similar  plan  would  yet  entirely  supersede  all  horse  power 
upon  railroads.  Mr.  Stephenson  was  daily  becoming  more 
positive  as  to  the  superiority  of  his  locomotive ;  and  on  this^ 
as  on  all  subsequent  occasions,  he  strongly  urged  Mr.  Pease 
to  adopt  it.  "Come  over  to  Killingworth,"  said  he,  "and  see 
what  my  Blutcher  can  do ;  seeing  is  believing,  sir."  And 
Mr*  Pease  promised  that  on  some  early  day  he  would  go 
over  to  Killingworth  with  his  firiend  John  Richardson,  and 
take  a  look  at  this  wonderful  machine  that  was  to  supersede 
horses. 

On  Mr.  Pease  referring  to  the  difficulties  and  the  opposition 
which  the  projectors  of  the  railway  had  had  to  encounter,  and 
the  obstacles  which  still  lay  in  their  way,  Stephenson  said  to 
him,  "  I  think,  sir,  I  have  some  knowledge  of  craniol<^,  and 
from  what  I  see  of  your  head,  I  feel  sure  that  if  you  will  fedrly 
buckle  to  this  railway,  you  are  the  man  successfully  to  carry 
it  through.**  "  I  think  so,  too,"  rejoined  Mr.  Pease,  "  and  I 
may  observe  to  thee,  that  if  thou  succeed  in  making  this  a 
good  railway,  thou  may  consider  thy  fortune  as  good  as  made." 
He  added  that  all  they  would  require  at  present  was  an  esti- 
mate of  the  cost  of  re-surveying  the  line,  with  the  direction 
of  which  the  company  were  not  quite  satisfied ;  and  as  they 
had  already  paid  away  several  hundred  pounds,  and  found 
themselves  very  little  advanced,  Mr.  Pease  asked  that  this 
new  survey  should  be  done  at  as  little  expense  as  possible. 
This  Stephenson  readily  assented  to,  and  after  Mr.  Pease  had 
pledged  himself  to  bring  his  application  for  the  appointment 
of  engineer  before  the  directors  on  an  early  day,  and  to  sup- 
port it  with  his  influence,  the  two  visitors  prepared  to  take 
their  leave,  informing  Mr.  Pease  that  they  intended  to  return 
as  they  had  come,  "  by  nip,"  that  is,  they  would  obtain  a  sort 
of  smuggleil  lift  on  the  stage  coach,  by  tipping  Jehu,  for  in 
those  days  the  stage  coachmen  were  wont  to  regard  all  casual 
roadside  passengers  as  their  special  perquisite.     And  thus  the 
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two  contrived  to  make  a  cheap  journey  of  it  between  Killing- 
worth  and  Darlington. 

Mr.  Pease  having  made  further  inquiries  respecting  the 
character  and  qualifications  of  George  Stephenson,  and 
having  received  from  John  Grimshaw — also  a  Friend,  the  in- 
ventor of  endless  spinning  —  a  very  strong  recommendation 
of  him  as  the  right  man  for  the  intended  work,  he  brought 
the  subject  of  his  application  before  the  directors  of  the 
Stockton  and  Darlington  Company.  They  resolved  to  adopt 
his  recommendation  that  a  railway  be  formed  instead  of  a 
tramroad ;  and  they  further  requested  Mr.  Pease  to  write  to 
Mr.  Stephenson,  which  he  accordingly  did,  requesting  him  to 
report  as  to  the  practicability,  or  otherwise,  of  the  line  as 
laid  out  by  Mr.  Overton,  and  to  state  his  recommendations  as 
to  any  deviations  or  improvements  in  its  course,  together 
with  estimates  of  comparative  expenses.  "In  short,"  said 
Mr.  Pease,  "  we  wish  thee  to  proceed  in  all  thy  levels,  esti- 
mates, and  calculations,  with  that  care  and  economy  which 
would  influence  thee  if  the  whole  of  the  work  were  thy  own." 

Mr.  Stephenson  replied  as  follows : — 

**  Sir:  —  After  carefulljr  examining  jour  faroiir,  I  find  it  impoesible  to  fonn 
an  accurate  idea  of  what  such  a  survey  would  cost ;  as  not  only  the  old  line 
must  be  gone  over,  but  all  other  deviating  parts,  which  will  be  equal  to  a 
double  survey ;  and  indeed  it  must  be  done  in  a  very  different  manner  from 
your  former  one,  so  as  to  enable  me  to  make  a  correct  measurement  of  all  the 
cuts  and  batteries  on  the  whole  line :  it  would,  I  think,  at  least  occupy  mo 
five  weeks.  It  is  necessary  I  should  spend  three  or  four  days  more  in  looking 
over  the  line,  so  that  I  might  be  more  acquainted  with  the  country  over 
which  it  is  intended  to  pass  before  I  commence  with  the  survey.  Tou  will 
lend  a  suitable  person  along  with  me,  who  knows  the  different  gentlemen's 
grounds  through  which  we  should  pass ;  this  person  will  not  be  in  my  charge. 
My  charge  will  include  all  necessary  assistants  fur  the  accomplishment  of  the 
survey,  estimates  of  the  expense  of  cuts  and  batteries  on  the  different  projected 
lines,  together  with  all  remarks,  reports,  &c.,  &c.,  on  the  same  ;  also  the  com- 
parative cost  of  malleable  and  cast-iron  rails,  laying  the  same,  winning  and 
preparing  the  blocks  of  stone,  and  all  other  materials  wanted  to  complete  the 
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line.  I  coald  not  do  this  for  less  than  140/.,  allowing  me  to  be  moderately 
paid.  Snch  a  survej  as  mentioned  above  would  of  coarse  have  to  be  made 
before  the  work  could  be  begun,  as  it  is  impossible  to  form  any  idea  of  con- 
tracting for  the  cuts  and  batteries  by  the  former  one ;  and  I  assure  you  I  shall, 
in  completing  the  undertaking,  act  with  that  economy  which  would  influence 
me  if  the  irhole  of  the  work  was  my  own. 

**  I  think  you  might  be  contracting  for  the  winning  and  preparing  the  stone 
blocks  immediately,  as  they  will  be  better  by  being  exposed  to  the  atmosphere 
some  time  before  used,  as  all  faulty  ones  will  be  easier  discovered,  and  probably 
great  quantities  may  be  wanted  at  the  making  of  the  cuts  and  batteries,  as  the 
expense  may  be  considerably  abbreviated  by  having  small  carriages  to  run 
along  the  railway  by  manual  labour,  and  in  wet  weather,  when  horses  and 
carts  could  not  traveL  The  quarry  near  the  great  coal  road  is  the  most  suit- 
able one  I  have  seen,  and  it  is  likely  a  good  one  might  be  got  on  the  north 
side  of  Brusselton  Hill  near  to  the  Roman  road,  dose  by  the  ascending  plane  ; 
this  would  be  a  very  convenient  situation,  as  the  blocks  could  be  conveyed 
along  the  Railway  as  they  are  wanted. 

**  I  am,  dear  Sir, 

*•  Yours  sincerely, 
''(Signed)        G.  Stephenson. 
**  KiUingworth  Colliery , 
^'August  2nd,  1821.** 

About  the  end  of  September  Mr.  Stephenson  went  over 
the  line  of  the  i)roposed  railway,  for  the  purpose  of  suggesting 
such  improvements  and  deviations  as  he  might  consider  de- 
sirable. He  went  over  every  foot  of  the  ground  in  person,  ac- 
companied by  an  assistant  and  a  chainman,  —  his  son  Robert, 
who  had  recently  returned  home  from  college,  entering  the 
figures  while  Iuh  father  took  the  sights.  After  being  engaged 
in  the  work  at  intervals  for  about  six  weeks,  Mr.  Stephenson 
reported  the  result  of  his  survey  to  the  Board  of  Directors, 
and  showed  that  by  certain  deviations,  a  line  shorter  by  about 
three  miles  might  be  constructed  at  a  ccmsiderable  saving  in 
ex]>enditure,  while  at  the  same  time  more  favourable  gra- 
dients, an  imi)ortant  consideration,  would  be  secured. 

The  directors  of  the  company,  being  satisfied  that  the  im- 
provements suggested  in  the  line,  and  the  saving  which  wouhl 
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thus  be  effected  in  mileage  and  in  money  fully  warranted  them 
in  incurring  the  trouble,  delay,  and  expense  of  making  a  further 
application  to  Parliament  for  an  amended  Act,  took  the  requi- 
site steps  with  this  object.  And  in  the  meantime,  they  di- 
rected Mr.  Stephenson  to  prepare  the  specifications  for  4he  rails 
and  chairs,  and  make  arrangements  to  enter  into  contracts  for 
the  supply  of  the  stone  and  wooden  blocks  on  which  the  rails 
and  chairs  were  to  be  laid.  It  was  determined  in  the  first  place 
to  proceed  with  the  works  at  those  parts  of  the  line  where  no 
deviation  was  proposed.  The  first  rail  of  the  Stockton  and 
Darlington  Railway  was  laid  with  considerable  ceremony,  by 
Thomas  Meynell,  Esq.,  of  Yarm,  at  a  point  near  St.  John's 
Well,  Stockton,  on  the  23rd  of  May,  1822. 

It  is  worthy  of  note  that  Mr.  Stephenson,  in  making  his 
first  estimate  of  the  cost  of  forming  the  railway,  according  to 
the  instructions  of  the  Directors,  set  down,  as  part  of  the  cost, 
6200/.  for  stationary  engines,  not  mentioning  locomotives  at 
all.  The  directors  as  yet  confined  their  views  to  the  employ- 
ment only  of  horses  for  the  haulage  of  the  coals,  and  of  fixed 
engines  where  horse  power  was  not  applicable.  The  whole 
question  of  steam  locomotive  power  was,  in  the  estimation  of 
the  public,  as  well  as  of  practical  and  scientific  men,  as  yet  in 
doubt.  The  confident  anticipations  of  Mr.  Stephenson,  as  to 
the  eventual  success  of  locomotive  engines,  were  regarded  as 
mere  speculations ;  and  when  he  gave  utterance  to  his  views, 
as  he  frequently  took  the  opportunity  of  doing,  it  had  the 
effect  of  shaking  the  confidence  of  some  of  his  friends  in  the 
solidity  of  his  judgment  and  his  practical  qualities  as  an  en- 
gineer. 

While  the  mode  of  working  the  proposed  railway  was 
under  discussion,  and  Mr.  Stephenson  was  urging  the  pro- 
moters to  insert  a  clause  in  the  proposed  new  act,  empower- 
ing them  to  work  it  by  means  of  locomotives,  Mr.  Thompson, 
of  Ayton  Cottage,  in  the  coimty  of  Durham,  sent  to.  Mr. 
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Pease  a  copy  of  his  pamphlet,  embodying  his  "  Invention  of 
a  method  of  facilitating  the  conveyance  of  carriages  along 
iron  and  wood  railways,  tramways,  and  other  roads."  *  This 
invention  consisted  of  a  series  of  fixed  steam-engines,  placed 
at  stated  intervals  along  the  line  of  road,  by  means  of  which 
the  loaded  waggons  were  to  be  hauled  by  ropes.  In  that 
pamphlet^  Mr.  Thompson  condemned  the  use  of  locomotive 
power  altogether,  and  in  the  course  of  his  observations 
thereon  said,  that  '^The  methods  of  Blenkinsop,  Chapman, 
and  Brunton,  are  grounded  on  principles  that  supply  the 
mecms  of  surmounting  tolerably  steep  acclivities;  all  others 
depend  on  the  resistance  offered  by  the  iron  rails  or  plates  to 
the  surfaces  of  the  wheels,  for  the  application  of  power  to  the 
purpose  of  locomotion ;  and  it  becomes  an  object,  conse- 
quently, in  those  cases,  to  create  as  much  firiction  as  possible 
at  the  contaction  of  the  ndls  with  the  wheels  or  plates.  A 
quarter  of  an  inch  rise  in  every  yard  of  way  may  be  con- 
sidered as  the  greatest  acclivity  locomotives  can  be  rendered 
capable  of  overcoming  with  a  load.  The  firiction  thus  occa- 
sioned and  otherwise,  together  with  the  movement  of  the 
machine  itself,  causes  so  extravagant  a  dissipation  of  power, 
as  to  leave  comparatively  but  a  small  portion  eflfective  of  that 
which  the  engine  really  applies,  so  that  it  is  not  safe  to  cal- 
culate on  its  yielding  regularly  more  than  about  thirty-five  per 
cent,  of  the  force  exerted.  .  .  Numerous  and  costly  trials 
have  been  made  upon  the  locomotive  principle,  but  for  the 
most  part  given  up,  and  it  may  justly  be  questioned  whether 
in  any  instance  a  saving  has  been  efiected,  compared  with 
horse  labour.  In  one  case,  where  the  experiment  was  made 
at  a  charge  of  several  thousand  pounds,  with  the  best  pos- 
sible engines,  the  plan  was  abandoned,  and  horses  were  again 

*  Copy  of  Specification  of  a  Patent  granted  to  Benjamin  Thompson,  &c., 
with  remarks  thereon  of  the  Patentee,  and  the  result  of  a  trial  of  the  Inyention. 
Newcastle:  Akinhead,  1822. 
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resorted  to,  because  not  only  of  the  trouble  and  inconvenience 
attending  it,  but  the  expense  also."  The  same  views  were 
published  by  Mr.  Thompson  in  the  "  Newcastle  Magazine," 
and  a  controversy  of  some  asperity  took  place,  in  which 
Mr.  Nicholas  Wood  defended  the  efficiency  of  locomotive  as 
compared  with  fixed  engines. 

When  Mr.  Pease  discussed  the  question  with  Stephenson, 
his  answer  was,  "  Come  over  and  see  my  engines  at  Killing- 
worth,  and  satisfy  yourself  as  to  the  efficiency  of  the  Loco- 
motive. I  will  show  you  the  colliery  books,  that  you  may 
ascertain  for  yourself  the  actual  cost  of  working.  And  I 
must  tell  you  that  the  economy  of  the  locomotive  engine  is 
no  longer  a  matter  of  theory,  but  a  matter  of  fact."  So 
confident  was  the  tone  in  which  Stephenson  spoke  of  the 
success  of  his  engines,  and  so  important  were  the  con- 
sequences involved  in  arriving  at  a  correct  conclusion  on  the 
subject,  that  Mr.  Pease  at  length  resolved  upon  paying  a 
visit  to  Killingworth,  and  accordingly  he  proceeded  thither, 
in  company  with  his  friend  Mr.  John  Richardson,  a  consider- 
able subscriber  to  the  Stockton  and  Darlington  project,  in 
the  summer  of  1822. 

When  Mr.  Pease  arrived  at  Killingworth  village,  he  in- 
quired for  George  Stephenson,  and  was  told  that  he  must 
go  over  to  the  West  Moor,  and  seek  for  a  cottage  by  the  road 
side,  with  a  dial  over  the  door  —  that  was  where  George 
Stephenson  lived.  Tliey  soon  foimd  the  house  with  the 
dial,  and  on  knocking,  the  door  was  opened  by  Mrs.  Stephen- 
son —  his  second  wife  (Elizabeth  Hindmarsh),  the  daughter 
of  a  farmer  at  Black  Callerton,  whom  he  had  married  in  1819. 
Her  husband,  she  said,  was  not  in  the  house  at  present,  but 
she  would  send  for  him  to  the  colliery.  And  in  a  short  time 
Stephenson  appeared  before  them  in  his  working  dress,  just 
out  of  the  pit. 

He  very  soon  had  his  locomotive  brought  up  to  the  cross- 
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ing,  close  by  the  end  of  the  cottage,  made  the  gentlemen 
mount  it,  and  showed  them  its  paces.  Harnessing  it  to  a 
train  of  loaded  waggons,  he  ran  it  along  the  railroad,  and  so 
thoroughly  satisfied  his  visitors  of  its  powers  and  capabilities, 
that  from  that  day  Edward  Pease  was  a  declared  supporter 
of  the  Locomotive  Engine.  In  preparing,  in  1823,  the 
Amended  Stockton  and  Darlington  Act,  at  Mr.  Stephenson's 
urgent  request  Mr.  Pease  had  a  clause  inserted,  taking  power 
to  work  the  railway  by  means  of  Locomotive  Engines,  and  to 
employ  them  for  the  haulage  of  passengers  as  well  as  of 
merchandise  * ;  and  Mr.  Pease  gave  a  further  and  still 
stronger  proof  of  his  conviction  as  to  the  practical  value  of 
the  Locomotive,  by  entering  into  a  partnership  with  Mr. 
Stephenson  in  the  following  year,  for  the  establishment  of 
a  locomotive  foundry  and  manufactory  in  the  town  of 
Newcastle  —  the  northern  centre  of  the  English  fiailroad 
system. 

The  second  Stockton  and  Darlington  Act  was  obtained  in 
the  session  of  1823,  not  however  without  opposition, — the 
Duke  of  Cleveland  and  the  road  trustees  still  appearing  as 
the  determined  opponents  of  the  bill.  Nevertheless,  the 
measure  passed  into  law,  and  the  works  were  now  vigorously 
proceeded  with.  Mr.  Stephenson  was  regularly  appointed 
the  Company's  engineer,  at  a  salary  of  300/.  per  annum,  and 
he  forthwith  removed  with  his  family  from  Killingworth  to 
Darlington. 

♦  The  first  clause,  in  any  railway  act,  empowering  the  employment  of  loco- 
motive engines  for  the  working  of  passenger  traflic. 
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COMPLETION  AND   OPENING  OF  THE  STOCKTON  AND  DARLINGTON 

RAILWAY. 

Mr,  Stephenson  now  proceeded  with  the  survey  of  the 
improved  line  of  the  Stockton  and  Darlington  Railway; 
laying  out  every  foot  of  the  line  himself,  accompanied  by  his 
assistants.  Railway  surveying,  in  those  days,  was  very  slow 
and  deliberate  work.  John  Dixon,  who  acted  as  assistant 
engineer,  relates  some  amusing  particulars  about  this  survey. 
Mr.  Stephenson,  in  top  boots  and  breeches,  used  to  start 
early  in  the  morning,  taking  with  him  in  his  capacious 
pocket,  a  piece  of  raw  bacon  and  a  himch  of  bread,  with  which, 
about  midday,  he  would  enter  a  cottage  or  farmhouse  on  the 
line  of  his  survey,  and  ask  leave  to  have  his  bit  of  bacon 
fried.  Generally  he  was  enabled  to  obtain  the  addition  of 
some  eggs  and  a  drink  of  milk,  by  the  help  of  which  and  a 
hearty  appetite,  he  contrived  to  make  a  good  dinner.  The 
farming  people  along  the  line  of  the  proposed  railway,  soon 
got  to  know  him,  and  they  used  to  give  him  a  hearty 
welcome  when  he  appeared  at  their  door ;  for  he  was  always 
full  of  cheery,  gay,  and  homely  conversation;  and  when 
there  were  children  about  the  house,  he  had  plenty  of  sur- 
plus fun  for  them,  as  well  as  for  their  seniors. 

After  the  day's  work  was  over,  Mr.  Stephenson  would  drop 
in  at  Mr.  Pease's,  to  talk  over  with  him  the  progress  of 
the  survey,  and  discuss  various  matters  connected  with  the 
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railway.  Mr.  Pease's  daughters  were  usually  present;  and 
on  one  occasion,  finding  the  young  ladies  learning  the  art  of 
embroidery,  he  volunteered  to  instruct  them.  **  I  know  all 
about  it,"  said  he,  "  and  you  wiU  wonder  how  I  learnt  it.  I 
will  tell  you.  When  I  was  a  brakesman  at  Killingworth,  I 
learnt  the  art  of  embroidery,  while  working  the  pitman's 
button-holes  by  the  engine  fire  at  nights."  He  was  never 
ashamed,  but  on  the  contrary  rather  proud,  of  reminding  his 
firiends  of  the  humble  pursuits  of  his  early  life.  His  con- 
versation was  always  amusing  and  instructive;  full  of  all 
sorts  of  experience,  gathered  sometimes  in  the  oddest  and 
most  out  of  the  way  places.  There  was  also  a  dash  of  spe- 
cidativeness  in  his  remarks,  which  gave  a  degree  of  origin- 
ality to  his  conversation ;  and  sometimes  he  would,  in  a  casual 
remark,  throw  a  flash  of  light  upon  a  subject,  which  would 
call  up  a  whole  train  of  pregnant  suggestions.  He  was  espe- 
cially fond  of  discussing  new  theories  in  science  —  nothing 
was  too  bold  for  him ;  and  his  religious  speculations  also 
sometimes  took  an  extraordinary  turn. 

His  deportment  towards  the  workmen  employed  under 
him  was  familiar,  yet  firm  and  consistent.  As  he  re- 
spected their  manhood,  so  did  they  respect  his  masterhood. 
Although  he  comported  himself  toward  his  men  as  if  they 
occupied  very  much  the  same  level  as  himself,  he  yet  pos- 
sessed that  peculiar  capacity  for  governing  others,  which 
enabled  him  always  to  preserve  amongst  them  the  strictest 
discipline,  and  secure  their  willing  and  hearty  services. 

About  this  time,  Mr.  Stephenson  held  many  interesting 
discussions  with  Mr.  Pease,  on  points  connected  with  the  con- 
struction and  working  of  the  Stockton  and  Darlington  line, 
the  determination  of  which,  in  a  great  measure  affected  the 
formation  and  working  of  all  future  railways.  The  most 
important  points  were  these :  1.  The  comparative  merits  of 
cast  and  wrought  iron  rails.     2.  The  gauge  of  the  railway. 
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3.  The  employment  of  horse  or  engine  power  in  working  it 
when  ready  for  traffic 

The  kind  of  Bails  to  be  laid  down  to  form  the  permanent 
road>  was  a  matter  of  considerable  importance.  A  wooden 
tramroad  had  been  contemplated  when  the  first  Act  was 
applied  for ;  but  Stephenson  having  advised  that  an  iron  road 
should  be  laid  down^  he  was  instructed  to  draw  up  a  specifica- 
tion of  iron  rails.  He  went  before  the  Directors  to  discuss 
with  them  the  kind  of  rails  which  were  to  be  specified.  He 
was  himself  interested  in  the  patent  for  cast-iron  rails,  which 
he  had  taken  out  in  conjunction  with  Mr.  Losh  in  1816; 
and,  of  course,  it  was  to  his  interest  that  his  patent  rails 
should  be  adopted.  But  when  requested  to  give  his  opinion 
on  the  subject,  he  frankly  said  to  the  directors,  ^^  Well,  gen- 
tlemen, to  tell  you  the  truth  fairly,  although  it  Would  put 
500/.  in  my  pocket  to  specify  my  own  patent  rails,  I  cannot 
do  so  after  the  experience  which  I  have  had.  If  you  take 
my  advice,  you  will  not  lay  down  a  single  cast-iron  rail." 
"  Why  ?"  asked  the  directors.  "  Because  they  will  not  stand 
the  weight ;  there  is  no  wear  in  them,  and  you  will  be  at 
no  end  of  expense  for  repairs  and  fe-lays."  "  What  kind 
of  road,  then,"  he  was  asked,  "would  you  recommend?" 
"  Malleable  rails,  certainly,"  said  he ;  "  and  I  can  recommend 
them  with  the  more  confidence  from  the  fia.ct,  that  at  Eil- 
lingworth  we  have  had  some  Swedish  bars  laid  down  — 
nailed  to  wooden  sleepers  —  for  a  period  of  fourteen  years, 
the  waggons  passing  over  them  daily ;  and  there  they  are,  in 
use  yet.    Whereas  the  cast  rails  are  constantly  giving  way." 

The  price  of  malleable  rails  was,  however,  so  high,  being 
then  worth  about  12L  per  ton  as  compared  with  cast-iron 
rails  at  about  5/.  10^.;  and  the  saving  of  expense  was  so 
important  a  consideration  with  the  subscribers  to  the  railway, 
that  Mr.  Stephenson  was  directed  to  provide,  in  the  specifica- 
tion drawn  by  him,  that  only  one-half  of  the  quantity  of  the 
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reqtiired  —  or  800  tons  —  should  be  of  malleable  iron, 
the  remainder  bemg  of  cast  iron.  The  malleable  rails  were 
required  by  the  specification  to  be  '*  made  from  scraps  or 
good  English  bars  re-manufactured."  They  were  also  of  the 
kind  called  '*  fish-bellied,"  after  BirkenshaVs  patent,  and 
weighed  only  28 lbs.  to  the  yard;  being  2^  inches  broad  at 
the  top,  with  the  upper  flange  }  inch  thick.  They  were  only 
2  inches  in  depth  at  the  points  at  which  they  rested  on  the 
rails,  and  3^  inches  in  the  middle  or  bellied  part 

When  forming  the  road,  the  proper  Gauge  had  also  to  be 
determined.  What  width  was  this  to  be  ?  The  gauge  of  the 
first  tramroad  laid  down,  had  virtually  settled  that  point. 
The  gauge  of  wheels  of  the  common  vehicles  of  the  country 
—  of -the  carts  and  waggons  employed  on  common  roadsf, 
which  were  first  used  on  the  tramroads  —  was  4  feet  8^ 
inches.  And  so  the  first  tramroads  were  laid  down  of  this 
gauge.  The  tools  and  machinery  for  constructing  coal- 
waggons  and  locomotives  were  formed  with  this  gauge  in 
view.  The  Wylam  waggon  way,  and  afterwards  the  Wylam 
plate  way,  the  Killingworth  railroad,  and  the  Hetton  rail- 
road, were  all  laid  down  on  this  gauge.  Some  of  the  earth 
waggons  used  to  form  the  Stocl£ton  ifnd  Darlington  road 
were  brought  from  the  Hetton  railway,  and  others  which 
were  specially  constructed  were  formed  of  the  same  dimen- 
sions, —  these  being  intended  afterwards  to  be  employed  in 
the  working  of  the  traffic.  The  point  was  thus  practically 
settled,  and  the  4  feet  8^  inches  gauge  thus  adopted,  with- 
out any  idea  being  then  entertained  of  the  future  gigantic 
growth  of  railways,  or  any  question  raised  whether  the  gauge 
thus  empirically,  and  as  it  were  accidentally  fixed,  was  or 
was  not  the  best  possible  gauge  for  the  purposes  of  railway 
transit.  Thus,  the  early  coal  tramroads  settled  the  national 
gauge  of  British  railways. 

As  tl^e  time  for  the  opening  of  the  line  approached,  the 
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(Question  of  the  Tractive  Power  to  be  employed  was  warmly  dis- 
cussed. At  the  Brusselton  incline  fixed  engines  must  neces- 
sarily  be  made  use  of,  and  the  designs  for  these  were  completed 
by  Robert  Stephenson  in  1824,  previous  to  his  departure  for 
Columbia,  in  South  America.  With  respect  to  the  mode  of 
working  the  railway  generally,  it  was  decided  that  horses  were 
to  be  largely  employed,  and  arrangements  were  made  for  their 
purchase.  The  influence  of  Mr.  Pease  also  secured  that  a 
fair  trial  should  be  given  to  the  experiment  of  working  the 
traffic  by  locomotive  power ;  and  three  engines  were  ordered 
from  the  firm  of  George  Stephenson  and  Co.,  at  Newcastle, 
and  were  accordingly  put  in  hand  forthwith,  in  anticipation 
of  the  opening  of  the  railway. 

We  may  easily  imagine  the  anxiety  felt  by  Mr.  Stephenson 
during  the  progress  of  the  works  towards  completion,  and 
his  mingled  hopes  and  doubts  (though  his  doubts  were  but 
few)  as  to  the  issue  of  this  great  experiment.  AMien  the 
formation  of  the  line  near  Stockton  was  well  advanced,  Mr, 
Stephenson  one  day,  accompanied  by  his  son  Robert  and 
John  Dixon,  made  a  journey  of  inspection  of  the  works.  His 
son,  as  we  have  said,  was  about  to  set  out  for  South  America, 
having  received  an  appointment  to  superintend  some  mining 
operations  in  Columbia,  respecting  which  there  was  then  a 
large  amount  of  speculation  on  foot.  His  health  also  had 
recently  suffered  through  the  closeness  of  his  application  to 
work  and  study ;  and  his  father,  hoping  that  he  might  derive 
benefit  from  the  change  of  climate,  encouraged  him  to  under- 
take the  charge  which  was  offered  him.  On  the  day  in  ques- 
tion the  party  reached  Stockton,  and  proceeded  to  dine  at 
one  of  the  inns  there.  After  dinner,  Mr.  Stephenson  ven- 
tured on  the  very  unusual  measure  of  ordering  in  a  bottle  of 
wine,  to  drink  success  to  the  railway.  John  Dixon  remembers 
and  relates  with  pride  the  utterance  of  the  master  on  the 
occasion.    ''Now  lads,"  said  he  to  the  two  young  men,  ''I 
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win  tiill  jou  that  I  think  jon  will  live  to  see  ^be  tiay,  thoogh 
I  may  not  li^e  »  long;,  when  railways  will  ci>ine  to  sopenede 
almost  all  odier  medioda  of  conveyance  in  this  eooitry  — 
when  mail  coaches  will  go  by  railway^  and  raihraadi  will 
lieeome  the  Great  Highway  for  the  king  and  all  his  safajectaL 
The  time  is  coming  when  it  will  be  cheaper  for  a  working 
man  to  travel  on  a  railway  than  to  walk  on  foot.  I  know 
there  are  great  and  ahnoet  inanirmotintable  difficohieB  that 
win  have  to  be  encoantered ;  but  what  I  have  said  witt  come 
to  paflB  as  sore  as  we  Ure.  I  only  wi^  I  may  live  to  see 
the  day,  thongh  that  I  can  scarcriy  hope  for,  as  I  know  how 
slow  an  human  progress  is,  and  with  what  difficntty  I  have 
been  able  to  get  the  locomotive  adopted,  notwithstanding  my 
more  than  ten  years'  saccessfol  experiment  at  Killmgworth." 
The  result,  however,  outstripped  even  the  most  sanguine 
anticipations  of  Stephenson,  and  shortly  after  his  son  Bobert's 
retnm  from  America  in  1827,  he  saw  his  frtber's  locomotive 
generally  adopted  as  the  tractive  power  on  railways^ 

The  Stockton  and  Darlington  line  was  opened  for  tra£5c 
on  the  27th  of  September,  1825.  An  immense  concourse 
of  pe^iple  assembled  from  all  parts  to  witness  the  cere- 
mony of  opening  this  first  public  railway.  The  powerful 
opposition  which  the  project  had  encountered,  the  threats 
which  were  still  uttered  against  the  railway  by  the  road 
trustees  and  others,  who  declared  that  they  would  yet  prevent 
its  being  worker],  and  perhaps  the  general  unbelief  as  to  its 
success  which  still  prevailed,  tended  greatly  to  excite  the 
curiosity  of  the  public  as  to  the  result.  Some  went  to  rejoice  at 
the  opening ;  some  to  see  "  the  bubble  burst ;"  and  there  were 
many  prophets  of  evil  who  would  not  miss  the  blowing  up  of 
tlie  boasted  Travelling  Engine.  The  opening  was,  however, 
auspicious.  The  pnjoeeilings  commenced  at  Brusselton  In- 
cline, alH)Ut  nine  miles  alx)ve  Darlington,  when  the  fixed  engine 
drew  a  train  of  loaded  waggons  up  the  incline  from  the  west, 
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and  lowered  them  on  the  east  side.  At  the  foot  of  the  incline, 
a  locomotive  was  in  readiness  to  receive  them,  Mr.  Stephenson 
himself  driving  the  engine*  The  train  consisted  of  six  wag- 
gons, loaded  with  coals  and  flour ;  after  these,  was  the  pas- 
senger coach,  filled  with  the  Directors  and  their  friends ;  and 
then  twenty-one  waggons,  fitted  up  with  temporary  seats  for 
passengers ;  and  lastly  came  six  waggonloads  of  coals,  making 
in  all  a  train  of  thirty-eight  vehicles.  A  local  chronicler  of 
that  day,  speaking  of  the  event,  says: — "The  signal  being  given, 
the  engine  started  off  with  this  immense  train  of  carriages, 
and  such  was  its  velocity,  that  in  some  parts  the  speed  was 
frequently  12  miles  an  hour;  and  at  that  time  the  number 
of  passengers  was  coimted  to  be  450,  which,  together  with 
the  coals,  merchandise,  and  carriages,  would  amount  to  near 
90  tons.  The  engine,  vrith  its  load,  arrived  at  Darlington,  a 
distance  of  8|  miles,  in  65  minutes.  The  six  waggons  loaded 
with  coals,  intended  for  Darlington,  were  then  left  behind ; 
and,  obtaining  a  fresh  supply  of  water,  and  arranging  the 
procession  to  accommodate  a  band  of  music,  and  numerous 
passengers  from  Darlington,  the  engine  set  off  again,  and 
arrived  at  Stockton  in  3  hours  and  7  minutes,  including 
stoppages,  the  distance  being  nearly  12  miles."  By  the  time 
the  train  reached  Stockton,  there  were  about  600  persons  in 
the  tndn  or  hanging  on  to  the  waggons,  which  must  have 
gone  at  a  safe  and  steady  pace  of  from  4  to  6  miles  an  hour 
from  Darlington.  "The  arrival  at  Stockton,"  it  is  added, 
"  excited  a  deep  interest  and  admiration." 

The  working  of  the  line  then  commenced,  and  the  results 
were  such  as  to  surprise  even  the  most  sanguine  of  its  pro* 
jectors.  The  traffic  upon  which  they  had  formed  their  esti- 
mates of  profit,  proved  to  be  small  in  comparison  with  the 
traffic  which  flowed  in  upon  them  that  had  never  been  taken 
into  accoimt.  Thus,  what  the  company  had  principally  relied 
upon  for  their  profit  was  the  carriage  of  coals  for  land  sale  at 
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^HmA^*A  UiSA  Ui  fsuTT  cfjtui  ax  saoch  a  rase  vvoii  W  utteilT 
rmuffWt^  Tiik  yroy^n^jn  oerer  criotemplaxed  5»iKtipg  more 
tt«juj  10///I  v>i:uK  &  jeso-  Ui  Su^kion,  a&i  ihose  ODij  for  ship- 
ffi^jt  bv  wav  of  Ijallarft :  tbej  kjoke*!  for  ibeir  profits  almost 
^v;l»i«v«rly  u^  the  land  sale.  The  resnlt,  however,  was  as 
unryriifiui'^  y^  them  as  it  must  Lave  been  to  Mr.  LambtoD. 
T}je  tialf[>ebrjy  rate  which  was  forced  upon  them,  instead  of 
lieing  nunoas,  proved  the  vital  element  in  the  success  of  the 
railway.  In  the  course  of  a  few  years,  the  annual  shipments 
of  caI,  ierl  by  the  Stockton  and  Darlington  Railway  to  Stock- 
U$i\  and  Middlenliorough,  exceeded  five  hundred  thousand  tons^ 
arjd  it  lifiH  Kince  far  exceeded  this  amount.  Instead  of  being, 
ftM  arjticifiated,  a  Kubordinate  branch  of  traffic,  it  proved,  in 
fa/rt,  the  main  traffic,  while  the  land  sale  was  merely  sub- 
ftidiary. 

TIh;  anticifiatioDH  of  the  company  as  to  passenger  traffic 
w<;rc  in  like  manner  more  than  realised.  At  first,  passengers 
were  not  thought  of;  and  it  was  only  while  the  works  were 
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in  progress  that  the  starting  of  a  passenger  coach  was  seriously 
considered.  An  old  stage  coach,  called  the  *^  Queen  Char- 
lotte," was  purchased  at  a  bargain,  and  mounted  on  a  wooden 
frame«  This  was  the  entire  passenger  stock  of  the  Stockton 
and  Darlington  line  on  the  day  of  opening,  and  for  some  time 
afterwards.  The  number  of  persons  then  travelling  between 
the  two  towns  was  indeed  very  inconsiderable,  and  it  was  not 
known  whether  these  might  be  disposed  to  entrust  their  per- 
sons on  the  iron  road.  Mr.  Stephenson,  however,  urged  that 
the  experiment  of  a  stage  coach  was  worthy  of  a  trial ;  and 
so  the  "  Queen  Charlotte  "  was  purchased  and  mounted.  The 
name  of  the  coach  was  to  be  altered,  and  Mr.  Stephenson  was 
asked  what  he  thought  they  should  call  her.  "  The  Expurri- 
ment^"  said  he,  in  his  strong  Northumbrian  tongue ;  and  the 
coach  was  renamed  "  The  Experiment  **  accordingly.  She  had 
also  emblazoned  on  her  panels  the  company's  arms,  bearing 
the  motto  of  "  Periculum  privatum  utilitas  publica." 

The  passengers,  though  they  were  not  courted,  and  came 
almost  unsought,  gradually  increased,  —  the  distinction  of 
inside  and  outside  passengers  continuing  so  long  as  ''The 
Experiment"  remained  on  the  road.  The  increase  of  this 
traffic  appeared  surprising  at  the  time.  The  coach  was 
drawn  by  one  horse,  at  a  speed  of  about  ten  miles  an 
hour;  but  this  was  the  mail  coach  rate  of  travelling  in 
those  days,  and  was  considered  very  fast.  The  coach  was 
filled  almost  daily.  "  In  fact,"  says  a  writer  of  the  time, 
''the  passengers  do  not  seem  to  be  at  all  particular,  for, 
in  cases  of  urgency,  they  are  seen  crowding  the  coach  on  the 
top,  sides,  or  in  any  part  where  they  can  get  a  footing ;  and 
they  are  frequently  so  numerous,  that  when  they  descend 
from  the  coach  and  begin  to  separate,  it  looks  like  the  dis- 
missal of  a  small  congregration  I "  In  due  course  of  time 
other  coaches  were  added  to  accommodate  the  increasing 
number  of  passengers,  until  at  length   regular  passenger 
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trains  were  run,  drawn  by  the  locomotive  engine,  though 
this  was  not  until  after  the  Liverpool  and  Manchester  Com- 
pany had  established  their  regular  passenger  trains. 

Three  of  Stephenson's  locomotive  engines  were  from  the 
first  regularly  employed  to  work  the  coal  trains ;  but  a  great 
portion  of  the  haulage  continued  to  be  d(me  by  horses.  The 
inclination  of  the  gradients  being  towards  the  sea,  this  was 
perhaps  the  cheapest  mode  of  traction,  so  long  as  the  traffic 
was  not  very  large.  The  horse  drew  the  train  along  the  level 
road  until,  on  reaching  a  descending  gradient,  down  which 
the  train  ran  by  its  own  weight,  the  horse  was  unharnessed, 
and  made  to  mount  an  empty  waggon  attached  for  the  pur- 
pose at  the  tail  of  the  train.  The  horses  soon  became  very 
expert  at  this  work,  and  while  the  train  was  still  in  motion, 
on  their  special  waggon  coming  up,  fitted  with  a  well-filled 
hayrack,  the  horse  would  leap  nimbly  up  into  its  place  without 
any  slackening  of  the  speed. 

The  company  was  not  yet  free  from  the  local  oppositicm  of 
the  road  trustees.  After  the  line  was  opened  and  the  traffic 
was  proceeding,  they  put  in  force  their  threat  that  they  would 
stop  the  working  of  the  railway,  and  they  actually  proceeded 
to  pull  up  the  rails  at  the  point  where  they  crossed  the  Dar- 
lington and  Durham  turnpike  road,  even  although  the  railway 
¥ras  laid  down  under  the  powers  of  an  Act  of  Parliament. 
But  this  interruption  did  not  last  long,  and  the  trustees  were 
eventually  compelled  to  submit  to  the  new  order  of  things, 
and  the  traffic  went  on  as  before. 

The  Stockton  and  Darlington  Railway  was  the  first  really 
public  highway  of  the  kind  opened  for  traffic  in  England. 
On  the  Welsh  railways  tolls  were  charged  at  certain  gates, 
which  were  set  up  for  the  purpose,  in  the  manner  of  tollbars. 
The  Stockton  and  Darlington  line  was  free  to  all  who  chose 
to  use  the  line  at  certain  rates.  It  was  provided  by  the  first 
Act,  that  any  person  might  put  horses  and  waggons  on  the 
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road,  and  carry  for  himself.  But  this  practice  fell  gradually 
into  disuse,  and  the  company  became  the  public  carriers  of 
the  district,  the  working  stock  becoming  part  and  parcel  of  the 
railway.  The  details  of  the  working  were  gradually  perfected 
by  experience,  the  projectors  of  the  line  being  at  first  scarcely 
conscious  of  the  importance  and  significance  of  the  work 
which  they  had  taken  in  hand,  and  little  thinking  that  they 
were  laying  the  foundation  of  a  system  that  was  yet  to  revo- 
lutionise the  internal  commimications  of  the  world,  and  confer 
the  greatest  blessings  on  mankind. 

Before  leaving  the  subject  of  the  Stockton  and  Darlington 
Railway,  we  cannot  avoid  alluding  to  one  of  its  most  remark- 
able and  direct  residts  —  the  creation  of  the  town  of  Middles- 
borough-on-Tees.  When  the  railway  was  opened  in  1825,  the 
site  of  this  future  metropolis  of  Cleveland  was  occupied  by 
one  solitary  farm-house  and  its  outbuildings.  All  round  was 
pasture  land  or  mud  banks;  scarcely  another  house  was 
within  sight.  But  when  the  coal  export  trade,  fostered  by 
the  halfpenny  maximum  rate  imposed  by  the  legislature, 
seemed  likely  to  attain  a  gigantic  growth,  and  it  was  found 
that  the  accommodation  furnished  at  Stockton  was  insufficient, 
Mr.  Edward  Pease,  joined  by  a  few  of  his  Quaker  friends, 
bought  about  500  or  600  acres  of  land,  five  miles  lower  down 
the  river  —  the  site  of  the  modem  Middlesborough  —  for  the 
purpose  of  there  forming  a  new  seaport  for  the  shipment  of 
coals  brought  to  the  Tees  by  the  railway.  The  line  was 
accordingly  shortly  extended  thither,  docks  were  excavated,  a 
town  sprang  up,  churches,  chapels,  and  schools  were  built, 
with  a  custom-house,  mechanics'  institute,  banks,  ship-build- 
ing yards,  and  iron  factories ;  and  in  a  few  years,  the  port  of 
Middlesborough  became  one  of  the  most  important  on  the 
north-east  coast  of  England.  In  the  year  1845,  505,486  tons 
of  coals  were  shipped  in  the  nine-acre  dock,  by  means  of  the 
ten  coal  drops  abutting  thereupon.   In  about  ten  years,  a  busy 
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population  of  about  6,000  persons  (since  swelled  into  15,000) 
occupied  the  site  of  the  original  farm-house.  More  recently, 
the  discovery  of  vast  stores  of  iron-stone  in  the  Cleveland 
Hills,  close  adjoining  Middlesborough,  has  tended  stiU  more 
rapidly  to  augment  the  population  and  increase  the  commer- 
cial importance  of  the  place.  Iron  furnaces  are  now  blazing 
along  the  vale  of  Cleveland,  and  new  smelting  works  are 
rising  up  in  all  directions,  fed  by  the  railway,  which  brings  to 
them  their  supplies  of  fuel  from  the  Durham  coal  fields. 

It  is  pleasing  to  relate,  in  connection  with  this  great  work 
—  the  Stockton  and  Darlington  Bailway  —  projected  by  Ed- 
ward Pease  and  executed  by  George  Stephenson,  that  after- 
wards, when  Mr.  Stephenson  became  a  prosperous  and  a 
celebrated  man,  he  did  not  forget  the  friend  who  had  taken 
him  by  the  hand,  and  helped  him  on  in  his  early  days.  He 
always  remembered  Mr.  Pease  with  gratitude  and  affection ; 
and  that  gentleman  is  still  proud  to  exhibit  a  handsome  gold 
watch,  received  as  a  gift  from  his  celebrated  protSgiy  bearing 
these  words  :  —  "  Esteem  and  gratitude  :  from  George 
Stephenson  to  Edward  Pease." 
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CHAP.  XVIIL 

ESTABLISHMENT  OF  A  LOCOMOTIYE   MANUFACTORY  IN 

NEWCASTLE. 

While  the  works  of  the  Stockton  and  Darlington  Bailway 
were  still  in  progress,  Mr.  Stephenson  suggested  to  his  friend 
Mr.  Pease  the  advisability  of  an  establishment  for  the  manu- 
facture of  locomotive  engines  at  Newcastle.     Up  to  that  time 
all  the  locomotives  constructed  after  Mr.  Stephenson's  designs 
had  been  made  by  ordinary  mechanics  working  amongst  the 
collieries  of  the  north  of  England.     But  he  had  long  felt 
that  the  accuracy  and  style  of  their  workmanship  admitted  of 
great  improvement,  and  that  upon  this  the  more  perfect  ac- 
tion of  the  locomotiveT  engine,  and  its  general  adoption  as  the 
tractive  power  on  railways,  in^  great  measure  depended.  One 
great  object  that  he  had  in  view  in  establishing  the  proposed 
factory  was,  to  concentrate  a  number  of  good  workmen  for  the 
purpose  of  carrying  out  the  improvements  in  detail  which  he 
was  constantly  making  in  his  engine.     He  felt  hampered  by 
the  want  of  efficient  helpers  in  the  shape  of  skilled  mechanics, 
who  could  work  out  in  a  practical  form  the  ideas  of  which  his 
busy  mind  was  always  so  prolific.     Doubtless,  too,  he  believed 
that  the  locomotive  manufactory  would  prove  a  remunerative 
investment,  and  that,  on  the  general  adoption  of  the  railway 
system,  which  he  now  confidently  anticipated,  he  would  derive 
solid  advantages  from  the  fact  of  his  manufactory  being  the 
only  establishment  of  the  kind  for  the  special  construction  of 
railway  locomotives. 
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Having  turned  the  subject  over  in  his  own  mind,  he 
broached  it  to  Mr.  Edward  Pease.  He  told  him  that  he 
could  advance  a  thousand  pounds  —  the  amount  of  the  testi- 
monial presented  by  the  coal-owners  for  his  safety  lamp 
invention,  and  which  he  had  still  left  untouched ;  but  he  did 
not  think  this  sufficient  for  the  purpose,  and  that  he  should 
at  least  require  another  thousand  pounds.  Mr.  Pease  had 
been  very  much  struck  by  the  successful  performances  of  the 
Killingworth  engine,  and  being  an  accurate  judge  of  character, 
he  was  not  slow  to  perceive  that  he  could  not  go  £Bur  wrong  in 
linking  a  portion  of  his  fortune  with  the  energy  and  industry 
of  George  Stephenson.  He  consulted  his  friend  John  Bich- 
ardaon  in  the  matter,  and  the  two  consented  to  advance  5002. 
each  for  the  purpose  of  establishing  the  engiife  &ctoiy  at 
Newcastle.  A  piece  of  land  was  accordingly  purchased  in 
Forth  Street^  in  August^  1823,  on  which  a  small  building  was 
erected — the  nucleus  of  the  gigantic  establishment  which 
was  afterwards  formed  around  it^ —  and  active  operations 
commenced  early  in  1824.  Three  locomotive  engines  for 
the  Stockton  and  Darlington  Bailway  were  put  in  hand,  and 
also  the  fixed  engines  required  for  the  working  of  the  Brus- 
selton  incline  on  the  same  railway,  the  drawings  of  which 
were  prepared  by  Mr.  Robert  Stephenson  previous  to  his 
departure  for  South  America. 

The  establishment  of  the  locomotive  manufSsictory  by  Mr. 
Stephenson  was  a  most  important  step  in  the  progress  of  the 
railway  system.  He  engaged  skilled  workmen,  by  whose 
example  others  were  trained  and  disciplined.  Having  their 
attention  specially  directed  to  the  fabrication  of  locomotives, 
they  acquired  a  skill  and  precision  in  the  manufacture  of  the 
several  parts,  and  an  expertness  in  the  fitting  of  them  toge- 
ther, which  gave  to  the  Stephensons'  factory  a  prestige  which 
was  afterwards  a  source  of  no  small  profit  to  its  founders.  It 
was  a  school  or  college  in  which  the  locomotive  workmen  of 
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the  kingdom  were  trained ;  and  many  of  the  most  celebrated 
engineers  of  Europe,  America,  and  India  acquired  their  best 
practical  knowledge  in  its  workshops.  Bobert  Stephenson 
again  joined  the  factory  on  his  return  from  America  in  1827, 
thenceforward  devoting  himself  assiduously  to  the  develop- 
ment of  his  father's  ideas  connected  with  the  locomotive; 
and,  by  the  great  additions  made  by  him  to  its  working 
powers  from  time  to  time,  he  \mquestionably  contributed  in 
a  large  measure  to  the  ultimate  success  of  the  railway  sys- 
tem. The  Stephenson  workshops  continued  to  be  the  only 
establishment  devoted  to  the  manufacture  of  locomotives 
imtil  after  the  opening  of  the  Liverpool  and  Manchester 
line  in  1830;  and  although,  after  that  event,  other  me- 
chanics began  to  devote  their  special  attention  as  a  matter 
of  business  to  the  construction  of  engines  for  railway  pur 
poses,  the  Newcastle  factory  continued  to  flourish  and  extend, 
giving  regular  and  rem\merative  employment  to  an  immense 
nimiber  of  mechanics  and  artisans. 

It  was  afterwards  made  a  gro\md  of  complaint  against 
Mr.  Stephenson  in  an  influential  publication  *,  that  he  had 
obtained  a  monopoly  of  the  locomotives  supplied  to  the 
Liverpool  and  Manchester  Bailway,  as  well  as  of  the  ap- 
pointments of  the  workmen  employed  on  that  line.  At  the 
same  time,  the  writer  admitted  the  rapidity  of  the  improve- 
ments made  in  the  locomotives  employed  on  that  railway, 
notwithstanding  the  alleged  monopoly;  for  he  stated  that 
during  the  year  and  a  half  which  followed  the  opening,  ^^  the 
engines  have  been  constantly  varied  in  their  weight  and  pro- 
portions, in  their  magnitude  and  form,  as  the  experience  of 
each  successive  .month  has  indicated:  as  defects  became 
manifest  they  were  remedied ;  improvements  suggested  were 
adopted;   and  each  quarter  produced   engines   of  such  in- 

*  Edinbargh  Betiew  for  October,  lSd2.   Art  by  Dr.  Lardner. 
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creased  power  aad  efficiency,  that  their  predecessors  were 
abandoned,  not  because  they  were  worn  out,  but  because  they 
had  been  outstripped  in  the  rapid  march  of  improvement.^  * 
What  more  than  this  ccmld  have  been  done  ?  Granting,  for 
a  moment,  that  the  alleged  **  monopoly "  had  any  existence 
in  point  of  fact,  if  it  tended  in  any  way  to  stimulate  that 
rapidity  in  the  improvement  of  the  locomotive,  which  the 
reviewer  so  distinctly  admitted  to  have  been  effected,  its  tem- 
porary adoption  in  favour  of  the  indefatigable  and  industrious 
Stephensons  would  have  been  amply  justified.  But  the 
simple  truth  is,  that  the  Newcastle  factory  was  at  that  time 
the  only  source  from  which  efficient  engines  could  be  ob- 
tained* The  directors  were  fully  alive  to  the  importance  of 
inducing  competition  in  this  new  line  of  manufacture ;  and 
they  offered  every  inducement  to  competitors,  with  the  view 
of  enlarging  the  sources  ffom  which  they  could  draw  their 
supplies  of  engines.  And  so  soon  as  they  could  rely  upon 
the  quality  of  the  article  supplied  to  them  by  other  firms,  they 
distributed  their  orders  indiscriminately  and  impartially. 

Mr.  Thomas  Grrayf  also  proclaimed  his  opposition-  to  the 
Stephenson  "  monopoly,"  but  on  another  groimd.  The  Ste- 
phenson rails  were  smooth,  and  consequently  the  engines 
were  adapted  for  travelling  on  them  at  high  speeds ;  whereas 
Mr.  Gray  was  still  an  adherent  of  the  long-exploded  cog- 
rail  of  Blenkinsop.  He  urged  that  the  railroad  should  be 
greased,  that  cog-rails  should  be  placed  outside  the  smooth 
rails, — the  propulsive  agency  working  in  the  former,  while  the 
burden  of  the  engine  travelled  on  the  latter.  "  It  will  cer- 
tainly,'' said  he,  "answer  the  private  views  of  engineers, 
mechanics,    and   others    employed   in    manufacturing  rails, 

♦  Edinburgh  Review.     October,  1832,  p.  100. 

f  In  the  •*  Mechanics'  Magazine,*'  for  1 83 1 ,  vol.  xt.  p.  1 67.  The  *•  Mechanics' 
Magazine "  supported  the  cog  rail  as  opposed  to  the  smooth  rail,  probabl/ 
because  the  smooth  rail  was  adopted  by  Stephenson.     See  vol  xv.  p.  19a 
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steam-engines,  &c.,  to  recommend  the  application  of  numerouB 
engines  and  the  most  costly  machinery."  And  he  added :  — 
"Had  the  recent  grand  feat,  accomplished  by  the  two  new 
ponderous  engines,  been  performed  by  means  of  cog-raiUy  I 
do  not  hesitate  to  assert  that  the  very  same  engines  woTiid 
have  effected  five  times  more;"  —  which  assertion  serves 
further  to  prove,  that  the  founding  of  the  railway  system 
could  not  have  been  efifected  by  Thomas  Ghray. 

The  charge  brought  against  Mr.  Stephenson,  as  engineer  of 
the  Liverpool  and  Manchester  Railway,  of  employing  men 
under  him  to  carry  out  his  instructions,  whom  he  knew,  in 
preference  to  persons  belonging  to  the  parishes  through 
which  the  line  piassed,  whom  he  did  not  know,  was  of  a  piece 
with  many  other  charges  gravely  advanced  against  him  at  the 
time.  Even  the  drivers  of  stage-coaches  were  not  then  selected 
by  the  proprietors  because  they  belonged  to  the  respective 
parishes  through  which  the  coaches  ran,  but  because  they 
knew  something  of  stage-coach  driving.  But  in  the  case  of 
the  Liverpool  and  Manchester  Bailway,  it  was  insisted  that 
the  local  population  had  the  first  claim  to  be  employed  • ; 
and  the  engineer  was  strongly  censured  "  for  introducing  into 
the  country  a  numerous  body  of  workmen  in  various  capa- 
cities, strangers  to  the  soil  and  to  the  surro\mding  population, 
thus  wresting  from  the  hands  of  those  to  whom  they  had 
naturally  belonged,  all  the  benefits  which  the  enterprise  and 
capital  of  the  district  in  this  case  conferred."  But  the  charge 
was  grossly  exaggerated,  and,  for  the  most  part,  unfoimded. 
As  respected  the  working  of  the  engines,  it  was  natural  and 
proper  that  Mr.  Stephenson,  who  was  responsible  for  their 
efficiency,  should  employ  men  to  work  them  who  knew  some- 
thing about  their  construction  and  mode  of  action.  And  as 
the  only  locomotive  railways  in  England  at  that  time  were 

*  Edinburgh  Bericw  for  October,  1832,  p.  130. 

P 


210  LIFE  OF  GBOROB  STEPHXMSON.  [chjlp.  xtux. 

those  at  work  in  the  neighbourhood  of  Newcastle,  he  of  course 
sought  there  for  engine-drivers,  stokers,  and  other  workmen 
of  similar  practical  experience  on  railways,  to  work  the 
Liverpool  and  Manchester  line.  But  it  was  one  of  Mr.  Ste- 
phenson's greatest  difficulties,  in  those  early  days  of  railway 
experience,  to  find  able  workmen  enough  to  make  his  engines 
as  well  as  to  construct  his  roads.  It  was  a  saying  of  his  that 
''  he  could  engineer  matter  very  well,  but  his  greatest  difficulty 
was  to  engineer  TKienJ*  Of  the  600  persons  employed  in  the 
working  of  the  Liverpool  line,  not  more  than  sixty  had  been 
recommended  by  him  in  his  capacity  of  engineer,  and  of  these 
a  considerable  proportion  were  personally  unknown  to  him. 
Some  of  them  had  be^i  brought  up  under  his  own  qre,  and 
were  men  whose  character  and  qualifications  he  could  vouch 
for.  But  these  were  not  enough  for  his  purpose ;  and  he  often 
wished  he  could  manufacture  heads  and  hands  on  which  he 
could  rely,  as  easily  as  he  could  fabricate  looomotive&  As  it 
was,  Stephenson's  engine-men  were  in  request  all  over  Eng- 
land, and  they  never  were  in  want  of  remunerative  employ- 
ment. Lideed,  for  many  years  after,  the  Newcastle  school 
of  engineers,  of  which  he  was  the  head,  continued  to  furnish 
the  chief  part  of  the  locomotive  superintendents  and  drivers 
on  railways,  not  only  in  this  coimtry,  but  all  over  Europe ; 
preference  being  given  to  them  by  the  directors  of  these 
undertakings  in  consequence  of  their  previous  practical  ex- 
perience, as  well  as  their  generally  excellent  qualities  as  steady 
and  industrious  workmen.  Mr.  Stephenson  had,  no  doubt,  a 
warm  heart  for  Northumberland  men;  and  who  will  blame 
him  for  it  ?  But  that  he  ever  permitted  his  love  for  canny 
Newcastle  to  bias  his  judgment  or  stand  in  the  way  of  his  duty 
to  his  employers  in  recommending  the  best  men  for  appoint- 
ment to  the  offices  imder  him,  those  who  knew  him  best  most 
confidently  deny. 
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CHAP.  XIX. 

MB.  STEPHENSON  APPOINTED  TO    SITRVET  A   RAILWAY   FROM 

UYERPOOL  TO  MANCHESTER. 

The  project  of  a  line  of  railway  from  Liverpool  to  Manchester 
was  reyived  in  the  speculative  year  1824.  It  had  not,  indeed, 
been  lost  sight  of  by  its  advocates,  who  had  merely  waited 
for  a  time  in  the  hope  of  mitigating  the  opposition  of  the 
powerful  canal  companies  and  landowners.  But  the  inter- 
ruptions to  the  conveyance  of  goods  between  the  two  towns 
had  at  length  become  intolerable,  and  it  was  a  matter  of 
absolute  necessity  that  some  mode  shoTiid  be  adopted  for 
remedying  the  eviL 

Mr.  Saunders  continued  to  hold  by  his  project  of  a  railway ; 
and  his  first  idea  of  a  solidly  constructed  tramway,  to  be 
worked  by  horse  power,  gradually  assumed  a  more  compre- 
hensive form.  He  continued  to  propagate  his  ideas  upon 
'Change,  and  gradually  succeeded  in  enlisting  on  his  side  an 
increasing  number  of  influential  merchants  and  manu£BC- 
turers  both  at  Liverpool  and  Manchester.  In  1824  he  pub- 
lished a  pamphlet,  in  which  he  strongly  urged  the  great 
losses  and  interruptions  to  the  trade  of  the  district  by  the 
delays  in  the  transport  of  goods ;  and  in  the  same  year  a 
Public  Declaration  was  drawn  up,  and  signed  by  upwards  of 
150  of  the  principal  merchants  of  Liverpool,  setting  forth 
that  they  considered  ^Hhe  present  establishments  for  the 
transport  of  goods  quite  inadequate,  and  that  a  new  line  of 
conveyance  has  become  absolutely  necessary  to  conduct  the 
increasing  trade  of  the  country  with  speed,  certainty,  and 
economy." 

p  2 


212  LIFE  OF  GEOBaS  STEPHENSON.  [cHAP.  xix. 

The  formation  of  a  thi/rd  line  of  water  conveyance^  in 
addition  to  the  Mersey  and  Irwell  Canals,  was  also  con- 
sidered; but  it  was  almost  immediately  dismissed  as  im- 
practicable, as  the  two  existing  establishments  had  already 
possession  of  all  the  water.  There  was  no  choice  left  but  a 
tram  or  railroad,  and  the  very  necessities  of  the  case  forced 
on  the  adoption  of  the  measure.  Even  though  worked  by 
horses,  the  proposed  tramroad  would  be  a  valuable  auxiliary 
to  the  existing  means  of  conveyance.  A  public  meeting  was 
held  at  Liverpool  to  consider  the  best  plan  to  be  adopted, 
and  a  railway  was  determined  on.  A  committee  was  ap- 
pointed to  take  the  necessary  measures ;  but,  as  if  reluctant 
to  enter  upon  their  arduous  struggle  with  "  vested  in- 
terests," they  first  waited  on  Mr.  Bradshaw,  the  Duke  of 
Bridgewater^s  canal  agent,  in  the  hope  of  persuading  him  to 
increase  the  means  of  conveyance,  as  well  as  to  reduce  the 
charges ;  but  they  were  only  met  by  an  unqualified  refiisaL 
They  suggested  the  expediency  of  a  railway,  and  even  invited 
Mr.  Bradshaw  to  become  a  large  proprietor  of  shares.  But 
his  reply  was — "All  or  none  I "  The  canal  proprietors  were 
confident  in  their  imagined  security.  They  revelled  in  the 
prospect  of  enjoying  in  perpetuity  their  enormous  dividends, 
which  were  so  great  that  one  of  their  undertakings  (the  Old 
Quay)  had  paid  to  its  thirty-nine  proprietors,  every  other 
year  for  half  a  century,  the  total  amoimt  of  their  original 
investment;  and  the  income  derived  from  the  Duke  of 
Bridgewater's  canal  amounted  to  not  less  than  100,000f.  a 
year.  Mr.  Bradshaw  knew  that  no  third  canal  could  be 
made,  because  all  the  available  water  was  already  absorbed 
by  the  two  existing  ones.  As  for  the  proposed  railway,  the 
canal  proprietors  ridiculed  it  as  a  chimera.  It  had  been 
spoken  about  years  before,  when  Mr.  James  made  his  survey, 
and  nothing  had  come  of  it  then.  It  would  be  the  same  now. 
The  thing,  they  said,  was  got  up  merely  to  frighten  them ; 
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but  they  were  not  to  be  so  intimidated.  The  old  system 
must  therefore  continue ;  and  there  was  no  alternative  for  the 
merchants  of  Liverpool  and  the  manufacturers  of  Manchester 
but  to  submit  with  the  best,  grace  possible  to  the  obstructions 
and  extortions  of  the  canal  companies. 

In  order  to  form  an  opinion  of  the  practicability  of  a  rail- 
road, a  deputation,  consisting  of  Mr.  Saunders,  Mr.  Lister 
Ellis,  Mr.  Henry  Booth  of  Liverpool,  and  Mr.  Kennedy  of 
Manchester,  proceeded  to  Killingworth,  to  inspect  the  engines 
which  had  been  so  long  in  use  there.  They  first  went  to 
Darlington,  where  they  fo\md  the  works  of  the  Stockton  line 
in  full  progress,  though  still  unfinished.  Proceeding  then  to 
Killingworth  with  Mr.  Stephenson,  they  there  witnessed  the 
performances  of  his  locomotive  engines.  The  result  of  their 
visit  was,  on  the  whole,  so  satisfactory,  that  on  their  report 
being  delivered  to  the  committee  at  Liverpool,  it  was  finally 
determined  to  form  a  company  of  proprietors  for  the  con- 
struction of  a  double  line  of  railway  between  Liverpool  and 
Manchester. 

The  first  prospectus  of  the  scheme  was  dated  the  29th 
of  October,  1824,  and  had  attached  to  it  the  names  of  the 
leading  merchants  of  Liverpool, — amongst  them  those  of 
Griadstone,  Lawrence,  Ewart,  Ellis,  Moss,  Cropper,  and  other 
well-known  men,  representatives  of  the  wealth,  the  enterprise, 
and  the  energy  of  that  great  seaport.  Nor  were  the  manu- 
facturers of  Manchester  behind  the  merchants  and  bankers  of 
Liverpool  in  signifying  their  adhesion  to  the  measure;  for 
amongst  the  first  subscribers  we  find  the  influential  names  of 
Birley,  Potter,  Sharpe,  and  Gramett,  of  that  town.  Mr. 
Charles  Lawrence,  mayor  of  Liverpool,  was  appointed  chair- 
man of  the  provisional  committee. 

The  prospectus  was  a  carefully  prepared  document,  very 
tmlike  the  inflated  balloons  which  were  sent  up  by  railway 
speculators  in  succeeding  years.     It  set  forth  as  its  main 
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object  the  establishment  of  a  safe  and  cheap  mode  of  transit 
for  merchandise^  by  which  the  conve janoe  of  goods  between 
the  two  towns  wonid  be  effected  in  fimr  or  five  houn  (instead 
of  thirty-six  hoorsy  as  by  the  canal),  whilst  the  charges  would 
be  reduced  one-third.  On  looking  at  the  pto^Motas  now,  it 
is  eorions  to  note  that^  while  the  advantages  anticipated  in 
the  conveyance  of  merchandise  were  strongly  insisted  iqxaiy 
the  conveyance  of  passengers — which  proved  to  be  the  chief 
source  of  profit — was  only  Teiy  caationdy  refinred  ta  ^  As 
a  cheap  and  ezpeditioas  means  of  conveyance  for  tiaveUen^*' 
says  the  proBpectus  in  conclusion^  ^the  railway  holds  oat  the 
fiur  prospect  of  a  public  accommodation,  the  magnitode  and 
importance  of  which  cannot  be  immediately  ascertained." 

The  estimated  expense  of  forming  the  line  was  set  down  at 
400^0002.5 —  a  sum  which  was  eventually  found  to  be  quite 
inadequate.  A  subscription  list  was  opened,  and  qpeedily 
filled  up.  Four  thousand  shares  of  lOOL  each  were  created ; 
and  it  was  a  condition.of  the  subscription  that  no  one  persem 
was  to  hold  more  than  ten  shares.  This  secured  a  laige  and 
influential  proprietary ;  and  such  was  the  interest  felt  in  the 
measure  at  Liverpool  and  Manchester, —  so  strongly  convinced 
were  the  merchants,  manufacturers,  and  tradesmen  of  the 
necessity  of  the  undertaking,  and  so  determined  that  it 
should  now  be  carried  out,  —  that  if  the  amount  of  capital 
had  been  ten  times  as  great,  it  would  immediately  have  been 
subsoribed  for.* 

While  the  project  was  still  under  discussion  in  its  earlier 
stages,  its  promoters,  desirous  of  removing  the  doubts  which 
existed  as  to  the  employment  of  steam-carriages  on  the  pro- 
posed railway,  sent  a  second  deputation  to  Eallingworth  for 
the  purpose  of  again  observing  the  action  of  Mr.  Stephenson's 
engines.   The  deputation  was  on  this  occasion  accompanied  by 

*  Quarterly  Reriew  for  March,  18S5,  p.  367. 
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Mr.  Sylvester,  an  ingenious  mechanic  and  engineer,  who 
afterwards  presented  an  able  report  on  the  subject  to  the 
committee.*  Mr.  Sylvester  showed  that  the  high-pressure 
engines  employed  by  Mr.  Stephenson  were  both  safe  and 
economical  in  their  working.  With  respect  to  the  speed  of 
the  engines,  he  says :  —  *^  Although  it  would  be  practicable 
to  go  at  any  speed,  limited  by  the  means  of  creating  steam, 
the  size  of  the  wheels,  and  the  number  of  strokes  in  the 
engine,  it  would  not  be  safe  to  go  at  a  greater  rate  than  nine 
or  ten  miles  an  hour."  This  was  considered  a  very  high  rate 
of  speed  in  those  days ;  and  speculators  were  considered  reck- 
less who  ventured  to  express  themselves  in  £ftvouf  of  any 
more  accelerated  pace. 

Satisfiactory  though  the  calculations  and  statemaits  of  Mr. 
Sylvester  were,  the  cautious  projectors  of  the  railway  were  not 
yet  quite  satisfied ;  and  a  third  journey  was  made  to  Killing- 
worth,  in  January,  1825,  by  several  gentlemen  of  the  commit- 
tee, for  the  purpose  of  being  personal  eye-witnesses  of  what 
steam-carriages  were  able  to  perform  upon  a  railway.  There 
they  saw  a  train,  consisting  of  a  locomotive  and  loaded  wag- 
gons, weighing  in  all  fifty-four  tons,  travelling  at  the  average 
rate  of  about  seven  miles  an  hour,  the  greatest  speed  being 
about  nine  and  a  half  miles  an  hour.  But  when  the  engine  was 
run  by  itself,  with  only  one  waggon  attached,  containing  twenty 
gentlemen,  five  of  whom  were  engineers,  the  speed  attained 
was  from  ten  to  twelve  miles  an  hour.  ^'  When  it  is  consi- 
dered," said  the  QiLarterly  Review^y  "  that  neither  the  road 
nor  the  engines  are  to  be  compared  with  those  that  are  now 
made,  and  that  some  parts  of  the  rails  were  loose  and  irre- 

*  Report  of  Railroada  and  Locomotiye  Engines,  addressed  to  the  Chaimuui 
and  Committee  of  the  Lirerpool  and  Manchester  projected  RaUroad.  By- 
Charles  Sylrester,  CiTil  Engineer.    Liverpool :  1825. 

t  March,  1825;  published  before  the  lirerpool  and  Manchester  Bill  was 
in  Committee  of  Ihe  House  of  Commons. 
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gnlar,  these  experimentB  maybe  r^aided  as  quite  decasiTe  as 
to  the  power  and  the  ^eedthat  may  with  aafiety  be  exerted 
oiinilroad&* 

When  the  promoten  of  the  measure  had  finally  delennined 
to  proceed  to  Parliament  for  the  requisite  powers  to  fonn  the 
laUway,  they  invited  Mr.  Stephenson  to  undertake  the  survey. 
Mr.  James  was  now  involved  in  pecuniaiy  diflteuUieSy  in  con- 
sequence of  the  fidlure  of  certain  banks  in  which  he  was  a 
partner.  Some  extensive  speculations  which  he  had  made  in 
iron,  with  aMr.  Fereday,  had  also  proved -disastrous;  and  he 
was  under  the  necessity  of  removing  to  France,  where  he 
redded  for  some  years.  Before  leaving  Enghnd,  however, 
he  placed  the  plans  of  his  first  survey  in  the  hands  of  the 
promoters  of  the  railway,  and  he  also  made  over  to  them  his 
surveying  apparatus;  at  the  same  time  pointing  to  George 
Stephenson  as  the  only  man  in  England  fitted  by  his  practical 
knowledge  and  experience  of  railways  to  carry  out  the  under- 
taking to  a  successful  issue.  The  frequent  interviews  whidi  the 
deputations  from  Liverpool  had  held  with  him  on  the  subject, 
as  well  as  on  the  best  mode  of  working  the  line  when  made, 
had  already  convinced  them  that  he  was,  of  all  others,  the 
man  best  calculated  to  help  them  at  this  juncture.  The  suc- 
cessful working  of  his  Killingworth  locomotives ;  the  energy 
which  he  had  displayed  in  carrying  on  the  works  of  the  Stock- 
ton and  Darlington  Railway,  now  approaching  completion  ;  his 
readiness  to  face  difficulties,  and  his  practical  ability  in  over- 
coming them ;  the  enthusiasm  which  he  displayed  on  the  sub- 
ject of  railways  and  railway  locomotion, — ^had  indeed  directed 
their  attention  to  him  from  the  first  as  the  most  fitting  man 
for  the  office  of  engineer  of  their  great  undertaking;  and 
his  appointment  was  unanimously  confirmed. 

The  survey  was  proceeded  with,  in  the  face  of  great  oppo- 
sition on  the  part  of  the  proprietors  of  the  lands  through 
which  the  railway  was  intended  to  pass.      The  prejudices 


CHAP.  XIX.]      UYEBFOOL  AND  MANOHESIEB  BAILWAT.  217 

of  the  fanning  and  labouring  classes  were  strongly  excited 
against  the  persons  employed  upon  the  ground,  and  it  was 
with  the  greatest  difficulty  that  the  levels  could  be  taken. 
This  opposition  was  especially  manifested  when  the  attempt 
was  made  to  survey  the  line  through  the  property  of  Lord 
Derby  and  that  of  Lord  Sefton,  and  also  where  it  crossed  the 
Duke  of  Bridgewater's  canal.     At  Knowsley,  Mr.  Stephenson 
was  driven  off' the  ground  by  the  keepers,  and  threatened 
with  rough  handling  if  found  there  again.     Lord  Derby's 
farmers  also  turned  out  their  men  to  watch  the  surveying 
party,  and  prevent  them   entering   upon  any  lands  where 
they  had  the  power  of  driving  them  oflF.     Afterwards,  Mr. 
Stephenson  suddenly  and  imexpectedly  went  upon  the  ground 
with  a  body  of  surveyors  and  their  assistants  who  outnum- 
bered Lord  Derby's  keepers  and  farmers,  hastily  colleoted'to 
resist  them ;  and  this  time  they  were  only  threatened  with 
the  legal  consequences  of   their  trespass.      The  engineer's 
excuse  for  taking  so  many  people  with  him  was,  that  he 
'^  did  not  like  the  instruments  to  be  broken,  as  they  had  cost 
a  great  deal  of  money ;"  and  his  reason  for  making  the  survey 
in  spite  of  Lord  Derby's  refusal  to  permit  him  to  enter  on  his 
lands  was,  that  he  ^'  had  received  the  orders  of  the  committee 
to  make  the  survey."*    The  same  sort  of  resistance  was  offered 
by  Lord  Sefton's  keepers  and  farm-labourers,  so  that  only  a 
very  imperfect  survey  could  be  made  of  the  line  where  it 
passed  through  those  two  noblemen's  domains.     The  obstruc- 
tions placed  in  the  way  by  these  means,  prevented  borings 
being  made  of  the  soil  at  Knowsley  Moss,  which  was  afterwards 
made  a  ground  of  objection  to  Mr.  Stephenson's  estimates 
when  the  bill  came  before  Parliament.     Great  indignation 
was  also  expressed  at  the  forcible  entries  made  by  his  sur- 

*  Evidence  before  the  Committee  of  the  Hoase  of  Commons  on  the  laTer- 
pool  and  Manchester  Bailroad  Bill    Session  1S25,  pp.  972, 278. 
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veyon  on  the  lands  along  the  projected  line,  by  whidi  the 
slarawfoeny  beds  of  gardeners  had  been  damaged  and  the  com 
fields  of  widows  had  been  trampled  under  foot.  In  all  such 
instances  of  even  alleged  damage,  Mr.  Stephenson  paid  com- 
pensation, though  in  most  of  the  cases  he  was  of  opinion  that 
not  the  slightest  damage  had  been  done. 

The  principal  opposition,  howeyer,  was  experienced  firom 
Mr.  Bradshaw,  the  manager  of  the  Duke  of  Bridgewatei^s 
canal  property,  who  offered  a  yigorous  and  protracted  resist- 
aace  to  the  railway  in  all  its  stages.  The  Duke  of  Bridg»- 
water^s  fiurmeni  obstinately  refused  permission  to  enter  upon 
their  fields,  although  Mr.  Stephenson  offered  to  pay  for  any 
damage  that  might  be  done.  Mr.  Bradshaw  positively  refused 
permission  in  any  case.  The  survqr  through  the  Duke  of 
Bridgewater^s  property  was  consequently  made  entirely  by 
stealth.  Mr.  Stephenson,  afterwards  describing  the  diffi- 
culties which  he  had  thus  encountered,  said : — **!  was  threat- 
ened to  be  ducked  in  the  pond  if  I  proceeded,  and,  of  course 
we  had  a  great  deal  of  the  survey  to  take  by  stealth,  at  the 
time  when  the  people  were  at  dinner.  We  could  not  get  it 
done  by  night :  indeed,  we  were  watched  day  and  night,  and 
guns  were  discharged  over  the  grounds  belonging  to  Captain 
Bradshaw  to  prevent  us.  I  can  state  further,  that  I  was 
myself  twice  turned  off  Mr.  BradshaVs  grounds  by  his  men ; 
and  they  said  if  I  did  not  go  instantly,  they  would  take  me 
up,  and  carry  me  off  to  Worsley.*** 

The  levels  of  the  line  were  taken  by  Mr.  Steel  and  Mr. 
Gillever,  and  the  surveys  were  made  by  numerous  assistants, 
not  then  so  expert  or  so  correct  in  railway  surveying  as  they 
afterwards  became.  Mr.  Stephenson  was  under  the  necessity 
of  relying  upon  these  imperfect  surveys  in  the  preparation  of 


*  Rroceedingt  of  the  Committee  on  the  liverpool  and  Kanchester  Bailroad 
BilL    Eyidence^  p.  261. 
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his  estimates ;  and  it  is  not  at  all  a  matter  of  surprise  that, 
when  the  first  engineers  of  the  country  were  afterwards  set 
in  array  against  them  by  the  wealthy  canal  and  landed  in- 
terests, they  should  have  been  able  to  pick  so  many  holes  in 
them,  and  thus  for  a  brief  period  to  defeat  the  designs  of  the 
promoters  of  the  meajsure. 

When  the  canal  companies  found  that  the  Liverpool  mer- 
chants were  determined  to  proceed  with  their  scheme, — that 
they  had  completed  their  survey,  and  were  ready  to  apply  to 
Parliament  for  an  Act  to  enable  them  to  form  the  lUilway, 
they  at  last  reluctantly,  and  with  a  bad  grace,  made  overtures 
of  reconciliation.  They  promised  to  employ  steam-vessels 
both  on  the  Mersey  and  on  the  canals.  One  of  the  companies 
offered  to  reduce  its  l^igth  by  three  miles,  at  a  considerable 
expenditure.  At  the  same  time  they  made  a  show  of  lower- 
ing their  rates.  But  it  was  all  too  late ;  for  the  project  of  the 
railway  had  now  gone  so  far  that  the  promoters  (who  might 
have  been  conciliated  by  such  overtures  at  an  earlier  period) 
felt  they  were  fully  committed  to  the  scheme,  and  that  bow 
they  could  not  well  draw  back.  Besides,  the  remedies  offered 
by  the  canal  companies  could  only  have  had  the  effect  of 
staving  off  the  difficulty  for  a  brief  season,  —  the  absolute 
necessity  of  forming  a  new  line  of  communication  between 
Liverpool  and  Manchester  becoming  more  urgent  from  year 
to  year.  Arrangements  were  therefore  made  for  proceeding 
with  the  bill  in  the  parliamentary  session  of  1825.  On  this 
becoming  known,  the  canal  companies  prepared  to  resist  the 
measure  tooth  and  nail.  The  public  were  appealed  to  on  the 
subject ;  pamphlets  were  written  and  newspapers  were  hired 
to  revile  the  railway.  It  was  declared  that  its  formation 
would  prevent  cows  grazing  and  hens  laying.  The  poisoned 
air  from  the  locomotives  would  kill  birds  as  they  flew  over 
them,  and  render  the  preservation  of  pheasants  and  foxes  no 
longer  possible.     Householders  adjoining  the  projected  line 
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were  told  that  their  houses  would  be  burnt  up  by  the  fire 
thrown  firom  the  engine-chimneys^  while  the  air  around  would 
be  polluted  by  clouds  of  smoke.  There  would  no  longer  be  any 
use  for  horses;  and  if  railways  extended,  the  species  would  be- 
eome  extinguished,  and  oats  and  hay  unsaleable  commodities. 
Trayelling  by  road  would  be  rendered  highly  dangerous,  and 
country  inns  would  be  ruined.  Boilers  would  burst  and  blow 
passengers  to  atoms.  But  then  there  was  always  this  conso- 
lation to  wind  up  with  —  that  the  weight  of  the  locomotive 
would  completely  preyent  its  moving,  and  that  railways^  even 
if  made,  could  neiwr  be  worked  by  steam-power  I 

Nevertheless,  the  canal  companies  of  Leeds,  Liverpool,  and 
Birmingham,  caUed  upon  every  navigation  company  in  the 
kingdom  to  oppose  railways  wherever  they  were  projected,  but 
more  especially  the  projected  Liverpool  and  Manchester  line^ 
the  battie  with  which  they  evidentiy  regarded  as  their  Arma- 
geddon. A  Birmingham  newspaper^  invited  opposition  to  the 
measure,  and  a  public  subscription  was  entered  into  for  the 
purpose  of  making  it  effectuaL  The  newspapers  generally 
spoke  of  the  project  as  a  mere  speculation ;  some  wishing  it 
success,  although  greatly  doubting ;  others  ridiculing  it  as  a 
delusion,  similar  to  the  many  other  absurd  projects  of  that 
madly-speculative  period.  It  was  a  time  when  balloon  com- 
panies proposed  to  work  passenger  traffic  through  the  air  at 
forty  miles  an  hour,  and  when  road  companies  projected  car- 
riages to  run  on  turnpikes  at  twelve  miles  an  hour,  with  relays 
of  bottied  gas  instead  of  horses.!  There  were  companies  for 
the  working  of  American  gold  and  silver  mines, —  companies 
for  cutting  ship  canals  through  Panama  and  Nicaragua, —  milk 
companies,  burying  companies,  fish  companies,  and  steam 
companies  of  all  sorts ;  and  many,  less  speculatively  disposed 

*  The  Birmingham  Gaiette  of  6th  December,  1824. 
t  Quarterly  Reriew  for  March,  1825,  p.  354, 
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than  their  neighbours,  were  ready  to  set  down  the  projected 
lailwajs  of  1825  as  mere  bubbles  of  a  similarly  delusive 
character. 

Among  the  most  remarkable  newspaper  articles  of  the  day 
calling  attention  to  the  application  of  the  locomotive  engine 
to  the  purposes  of  rapid  steam  travelling  on  railroads,  was  a 
series  which  appeared,  in  1824,  in  the  Scotsman  newspaper*, 
then  edited  by  Mr.  Charles  Maclaren.  In  those  publications 
the  wonderful  powers  of  the  locomotive  were  logically  de^ 
monstrated,  and  the  writer,  arguing  from  the  experiments  on 
friction  made  more  than  half  a  century  before  by  Vince  and 
Colomb,  which  scientific  men  seemed  to  have  altogether  lost 
sight  of,  clearly  showecT  that,  by  the  use  of  steam-power  on 
railroads,  the  more  rapid  as  well  as  cheaper  transit  of  persons 
as  well  as  merchandise  might  be  confidently  anticipated.  The 
important  experiments  referred  to  had  demonstrated  that 
friction  upon  roads  is  the  same  at  all  velocities.  Dr.  Young 
had,  indeed,  in  referring  to  these  experiments,  as  early  as 
1807 1>  made  use  of  the  following  prophetic  words  :.r—  **It  is 
possible  that  roads  paved  with  iron  may  be  hereafter  em- 
ployed for  the  purpose  of  expeditious  travelling,  since  there 
is  scarcely  any  resistance  to  be  overcome  except  that  of  the 
air;  and  such  roads  will  allow  the  velocity  to  be  increased 
almost  without  limit." 

Mr.  Maclaren,  after  going  carefully  into  the  questions  .of 
gravity,  resistance,  friction,  and  other  impediments  to  motion 
upon  a  road,  proceeded  to  prove  by  fair  inferences,  clearly 
argued  out,  ''that  were  railways  to  come  into  general  use, 
two-thirds  or  more  of  the  expense  of  transporting  commo- 

*  The  able  articles  referred  to  were  published  in  December,  1824,  and  were 
republished,  or  eztensively  quoted,  in  most  of  the  English  newspapers.  The/ 
were  also  translated  into  French  and  German,  and  reprinted  in  the  United 
States. 

t  Dr.  Young's  Lectures  on  Natural  Philosophy. 
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dities  would  be  saved."  And  after  citing  in  detail  the  ex« 
periments  made  by  Vince  and  Colombo  he  drew  the  following 
important  conclusionB:  — 

^' firsts — ^That if  a  car  were  set  in  motion  on  alevel  railway, 
with  a  constant  force  greater  in  any  degree  than  is  required 
to  overcome  the  firiction,  the  car  would  proceed  with  a  motion 
continually  accelerated;  and  however  small  the  original  velo- 
city might  be,  it  would  in  time  increase  beyond  any  assign- 
able limit,  having  only  the  resistance  of  the  air  to  prevent  its 
acceleration. 

^  Secondly, — ^That  the  veiy  same  amount  of  constant  force 
whidi  impels  a  car  on  a  railway  at  two  miles  an  hour  would 
impel  it  at  ten  or  twenty  miles  an  hour,  if  an  extra  force  were 
employed  at  first  to  overcome  the  inertia  of  the  car  and 
generate  the  required  velocity.  Startling  as  this  proposition 
may  appear,  it  is  nevertheless  an  indisputable  and  necessary 
eoBsequence  of  the  laws  of  firiction. 

^It  would  be  at  all  times  easy  to  convert  the  accelerated 
motion  into  a  uniform  motion  of  any  determinate  velocity ; 
and  from  the  nature  of  the  resistance,  a  high  velocity  would 
cost  almost  as  little,  and  be  as  easily  attained,  as  a  low  one. 
From  all  velocities  therefore,  above  four  or  five  miles  an 
hour,  railways  would  afford  facilities  for  communication  pro- 
digiously superior  to  canals  or  arms  of  the  sea.  Indeed, 
there  is  scarcely  any  limit  to  the  rapidity  of  movement  these 
iron  pathways  will  enable  us  to  command.  And  we  need 
scarcely  add,  that  the  question  of  velocity,  rightly  considered, 
involves  everything  connected  with  the  mercantile  advantages 
of  different  modes  of  communication.*' 

After  anticipating  that  an  average  velocity  of  twenty  miles 
an  hour  would  be  secured  on  railways  at  very  little  more 
cost  than  a  velocity  of  one  mile,  and  that  it  must  be  left  to 
the  engineer  to  find  out  the  best  means  of  giving  effect  to  the 
truths  thus  demonstrated,  the  writer  went  on  to  say  —  '^  We 
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are  afraid  that  some  practical  men  will  be  disposed  to  treat 
these  propositions  as  matter  of  idle  and  profitless  speculation. 
But  we  confess  that  this  does  not  abate  our  confidence  in 
their  truth.  •  .  The  application  of  the  laws  of  friction  to 
the  motion  of  carriages  on  railways  has  scarcely  ever  been 
investigated.  Yet  the  subject  is  of  vast  importance,  and  the 
results  are  extraordinaiy.  Among  all  the  new  projects  and 
inventions  with  which  this  age  teems,  there  is  certainly  not 
one  which  opens  up  such  a  boundless  prospect  of  improve- 
ment, as  the  general  introduction  of  railways  for  the  purpose 
of  commercial  communication.  We  have  spoken  of  vehicles 
travelling  at  20  miles  an  hour;  but  we  see  no  reason  for 
thinking  that,  in  the  progress  of  improvement,  a  much  higher 
velocity  might  not  be  found  practicable.  Tiberius  travelled 
200  miles  in  two  days,  and  this  was  reckoned  an  extraordinary 
effort ;  but  in  twenty  years  hence,  a  shopkeeper  or  mechanic, 
on  the  most  ordinary  occasion,  niay  probably  travel  with  a 
speed  that  would  leave  the  fleetest  courser  behind." 

Little  more  than  five  years  passed  before  these  anticipa- 
tions, sanguine  and  speculative  as  they  were  considered  at 
the  time,  were  amply  realised.  And  yet  even  Mr.  Nicholas 
Wood*,  in  1825,  speaking  of  the  powers  of  the  locomotive, 
and  referring  doubtless  to  the  speculations  of  the  ScoU^ 
man  as  well  as  of  his  equally  sanguine  friend  Stephenson, 
observed, — "It  is  far  from  my  wish  to  promulgate  to  the 
world  that  the  ridiculous  expectations,  or  rather  professions, 
of  the  enthusiast  speculator  will  be  realised,  and  that  we 
shall  see  engines  travelling  at  the  rate  of  twelve,  sixteen; 
eighteen,  or  twenty  miles  an  hour.  Nothing  could  do  more 
harm  towards  their  general  adoption  and  improvement,  than 
the  promulgation  of  such  nonsense." 


•  A  practical  Treatue  on  Bailroads.    By  Nicholaa  Wood,  Colliery  Viewer^ 
C.E.    London :  Hant,  Chance,  and  Ca 
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Indeed,  when  Mr.  Stephenson,  at  the  consoltationB  of 
counsel  previous  to  the  Liverpool  and  Manchester  bill  going 
into  committee  of  the  House  of  Commons,  confidently  stated 
his  expectation  of  being  able  to  impel  his  locomotive  at  the 
rate  of  twenty  miles  an  hour,  Mr.  l/t^lliam  Brougham,  who  was 
retained  by  the  promoters  to  conduct  their  case,  firankly  told 
him,  tiiat  if  he  did  not  moderate  his  views,  and  bring  his 
engine  within  a  reasonable  speed,  he  would  ^  inevitably 
damn  the  whole  thing,  and  be  himself  rq^arded  as  a  maniac 
fit  for  Bedlam."* 

The  idea  of  travelling  at  a  rate  of  speed  double  that  of 
the  fastest  mail  coach  appeared  at  that  time  so  preposterous 
that  Mr.  Stephenson  was  unable  to  find  any  engineer  who 
would  riskliis  reputation  in  supporting  his  *' absurd  views." 
Speaking  of  his  isolation  at  this  time,  he  subsequently 
observed,  at  a  public  meeting  of  railway  men  in  Manchester: 
— **  He  remembered  the  time  when  he  had  veiy  few  supporters 
in  bringing  out  the  railway  system — ^when  he  sought  England 
over  for  an  engineer  to  support  him  in  his  evidence  before 
Parliament,  and  could  find  only  one  man,  James  Walker, 
but  was  afraid  to  call  that  gentleman,  because  he  knew 
nothing  about  railways.  He  had  then  no  one  to  tell  his  tale 
to  but  Mr.  Saunders  of  Liverpool,  who  did  listen  to  him,  and 
kept  his  spirits  up ;  and  bis  schemes  had  at  length  been  car- 
ried out  only  by  dint  of  sheer  perseverance."  f 

*  Mr.  John  Dixon,  engineer  of  the  Stockton  and  Darlington  Bailwaj, 
then  Mr.  Stephenion*8  assistant,  relates  the  aboTe  circomstance. 

t  Speech  of  Mr.  Stephenson  at  a  meeting  held  in  Manchester,  on  the  15th  of 
Jane.  1847,  to  present  a  senrice  of  plate  to  J.  P.  Westhead,  Esq.,  chairman  of 
the  Manchester  and  Birmingham  Bailwa/  Ca 

Mr.  Stephenson  did  not  hesitate  to  speak  freel/  to  his  intimate  friends  of 
the  high  speeds  which  he  anticipated  securing  on  railways  by  means  of  his 
fanprored  engines.  At  a  dinner  giTcn  to  his  son,  Mr.  Robert  Stephenson,  on 
the  presentation  of  a  testimonial  from  the  contractors  on  the  London  and 
Birmingham  BaUway,  on  the  16th  Nor.  1839,  Mr.  Biddnlph  related  the  follow- 
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Creorge  Stephenson's  idea  was  indeed  at  that  time  regarded 
as  but  the  dream  of  a  chimerical  projector.  It  stood  before 
the  public  friendless,  and  scarcely  daring  to  lift  itself  into 
notice  for  fear  of  ridicule.  The  civil  engineers  generally 
rejected  the  notion  of  a  Locomotive  Eailway ;  and  when  no 
leading  man  of  the  day  could  be  found  to  stand  forward  in 
support  of  the  Killingworth  mechanic,  its  chances  of  suc- 
cess must  have  been  pronounced  but  small.  But  like  all 
great  truths,  the  time  was  surely  to  come  when  it  was  to 
prevaiL 

When  such  was  the  hostility  of  the  civil  engineers,  no 
wonder  the  reviewers  were  puzzled.  The  Quarterly*,  in  an 
able  article  in  support  of  the  projected  Liverpool  and  Man- 
chester Railway, — while  admitting  its  absolute  necessity ,  and 
insisting  that  there  was  no  choice  left  but  a  railroad,  on  which 
the  journey  between  Liverpool  and  Manchester,  whether  per- 
formed by  horses  or  engines,  would  always  be  accomplished 
"within  the  day," — nevertheless  scouted  the  idea  of  travel- 
ling at  a  greater  speed  than  eight  or  nine  miles  an  hour. 
"We  are  not  the  advocates,"  said  the  reviewer,  "  for  visionary 
projects  that  interfere  with  useful  establishments ;  we  scout 
the  idea  of  a  general  railroad  as  altogether  impracticable,  or 
as  one,  at  least,  which  will  be  rendered  nugatory  in  lines, 
where  the  traffic  is  so  small  that  the  receipts  would  scarcely 
pay  for  the  consumption  of  coals.  .  .  .  The  gross  exag- 
gerations of  the  powers  of  the  locomotive  engine,  or,  to  speak 

ing  circamstance :  '^He  coald  well  recollect  the  time  when  railroads,  and, 
indeed,  all  plans  for  speedy  communication,  were  treated  as  chimerical ;  and 
he  recollected  a  conversation  he  had  had  with  Mr.  George  Stephenson,  which, 
although  perhaps  that  gentleman  had  forgotten  it,  he  (Mr.  Biddolph)  had  not. 
Mr.  Stephenson  on  that  occasion  observed,  *  Whatever  maj  be  said  of  horses 
or  dogs  racing,  what  comparison  could  there  be  between  that  and  seeing  an 
engine  flying  across  the  country  with  more  than  a  hundred  people  in  its  train, 
at  a  far  greater  speed  than  either  the  fleetest  horses  or  dogs  could  run  ?  * " 
*  Quarterly  Beriew,  for  March,  1825. 

Q 


226  UFK  OF  GS0B6K  STEFSXSSOS.  [chap.  SIX. 

in  plain  English,  the  gteamrcarria^,  may  delade  for  a  time, 
bat  most  end  in  the  mortification  of  those  concemed.''  Ad- 
verting to  a  project  for  forming  a  railway  to  Woolwidi,  by 
which  passengers  were  to  be  drawn  by  locomotive  engines, 
moving  with  twice  the  velocity  and  with  greater  safety  than 
ordinary  coatjies,  the  reviewer  proceeded :  —  "  What  can  be 
more  palpably  absurd  and  ridiculous  than  the  prospect  held 
out  of  locomotives  travelling  hcice  (is  fast  as  stage  coaches ! 
We  should  as  soon  expect  the  people  of  Woolwich  to  sa£fer 
themselves  to  be  fired  off  upon  one  of  Congreve^s  ricochet 
rockets^  as  trust  themselves  to  the  mercy  of  sudi  a  machine 
going  at  such  a  rate.  We  will  back  old  Father  Thames 
against  the  Woolwich  Bailway  for  any  sum.  We  trust  that 
Parliament  will,  in  all  railways  it  may  sanction,  limit  the 
speed  to  eight  or  nine  miles  an  Aour,  which  we  entirely 
agree  with  Mr.  Sylvester  is  as  great  as  can  be  ventured  on 
with  safety." 

The  article  in  the  Quarterly,  in  which  these  passages 
occur,  was  nevertheless  an  able  argument  in  favour  of  the 
formation  of  the  proposed  railway  from  Liverpool  to  Man- 
chester. It  denounced  the  monopoly  of  the  carriage  of  mer- 
chandise between  the  two  towns,  attempted  to  be  upheld  by 
the  canal  companies, — argued  against  their  so-called  '*  vested 
rights,"  which,  it  averred,  could  not  stand  for  a  moment 
against  the  rights  of  the  million,  if  it  could  be  sho^^-n  that  b}' 
an  improved  application  of  steam  the  transport  of  goods  can 
be  effected  in  a  more  safe,  certain,  expeditious,  and  eco- 
nomical manner, — and  it  also  combated  the  fears  of  the  land- 
lords lest  their  property  should  be  injured  by  the  proposevl 
new  line  of  communication.  "  It  has  been  said,"  obser\'ed 
the  writer,  "  that  an  opposition  to  railroads  ^*ill  be  made  on 
the  part  of  the  lande<l  proprietors;  but  the  absunlity  of  this 
is  so  glaring,  that  it  must  defeat  itself.  Countr}'  gentlemen 
may  not  at  first  see  their  own  interest,  but  their  tenants  will 
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find  it  out  for  them ;  they  will  discern  immediately  the  ad- 
vantage which  a  railroad  will  confer  along  the  whole  line  of 
comitry  through  which  it  passes,  by  the  increased  facility  of 
sending  their  produce  to  market,  and  of  receiving  the  objects 
of  their  wants  in  return." 

The  article  was  so  strongly  favourable  to  the  proposed 
railway,  that  allegations  were  even  made  by  the  opponents  of 
the  bill  when  in  committee,  that  the  writer  had  been  bought 
by  the  Liverpool  and  Manchester  party ;  which  was,  of  course, 
a  mere  license  of  counsel.  The  objections  iu*ged  by  the 
reviewer  against  the  high  speed  attainable  on  railways, — 
then  a  mere  matter  of  speculation, — ^were  also  entertained  by 
nearly  all  the  practical  and  scientific  men  of  the  kingdom, 
and  by  the  public  generally.  Taken  as  a  whole,  the  article 
was  most  admirable  and  salutary. 


Qa 
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CHAP.  XX. 

MB.  STEPHENSON    EXAMINED    BEFORE    THE    PABLIAHENTABT  COK- 
HITTEE   ON  THE  LITEBPOOL  AND  HANCHESTEB  BILL. 

The  Liverpool  and  Manchester  Bill  went  into  committee  of 
the  House  of  Commons  on  the  21st  of  March,  1825.  There 
was  an  extraordinary  array  of  legal  talent  on  the  occasion, 
but  especially  on  the  side  of  the  opponents  to  the  measure. 
Their  wealth  and  influence  enabled  them  to  retain  the  ablest 
counsel  at  the  bar.  Mr.  (since  Baron)  Alderson  and  Mr. 
Stephenson  appeared  on  behalf  of  Mrs.  Atherton,  Miss  Byrom, 
and  the  Rev.  John  Clowes;  Mr.  (afterwards  Baron)  Parke 
appeared  for  Charles  Orrell,  Esq.,  and  Sir  W.  Gerrard,  Bart. ; 
Mr.  Rose  for  the  Barton  Road  Trustees;  Mr.  Macdonnell 
and  Mr.  Harrison  for  the  Duke  of  Bridgewater's  Trustees; 
Mr.  (afterwards  Baron)  Earle  for  the  Mersey  and  Irwell 
Navigation  Company;  and  Mr.  CuUen  for  the  Leeds  and 
Liverpool  Canal  Company.  These  gentlemen  made  common 
cause  with  each  other  in  their  opposition  to  the  bill,  the  case 
for  which  was  conducted  by  Mr.  Adams,  Mr.  Serjeant  Spankie, 
Mr.  William  Brougham,  and  Mr.  Joy. 

Evidence  was  taken  at  great  length  as  to  the  difficulties 
and  delays  in  forwarding  raw  goods  of  all  kinds  from  Liver- 
pool to  Manchester,  as  also  in  the  conveyance  of  manu- 
factured articles  from  Manchester  to  Liverpool.  The  evi- 
dence adduced  in  support  of  the  bill  on  these  grounds  was 
overwhelming.     The  utter  inadequacy  of  the  existing  modes 
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of  conveyance  to  carry  on  satisfactorily  the  large  and  rapidly- 
growing  trade  between  the  two  towns  was  fully  proved.  But 
then  came  the  gist  of  the  promoters'  case — the  evidence  to 
prove  the  practicability  of  a  railroad  to  be  worked  by  loco- 
motive power.  Mr.  Adams,  in  his  opening  speech,  referred  to 
the  cases  of  the  Hetton  and  the  Killingworth  railroads,  where 
heavy  goods  were  safely  and  economically  transported  by 
means  of  locomotive  engines.  '^  None  of  the  tremendous  con- 
sequences," he  observed,  "  have  ensued  from  the  use  of  steam 
in  land  carriage  that  have  been  stated.  The  horses  have  not 
started,  nor  the  cows  ceased  to  give  their  milk,  nor  have 
ladies  miscarried  at  the  sight  of  these  things  going  forward  at 
the  rate  of  four  miles  and  a  half  an  hour."  Notwithstanding 
the  petition  of  two  ladies,  alleging  the  great  danger  to  be 
apprehended  from  the  bursting  of  the  boilers  of  such  engines, 
he  urged  the  safety  of  the  high^pressure  engine  when  the 
boilers  were  constructed  of  wrought-iron ;  and  as  to  the  rate 
at  which  they  could  travel,  he  expressed  his  full  conviction 
that  such  engines  ^^  could  supply  force  to  drive  a  carriage  at 
the  tate  of  five  or  six  miles  an  hour." 

The  taking  of  the  evidence  on  the  impediments  thrown 
in  the  way  of  trade  and  commerce  by  the  existing  system 
extended  over  a  month,  and  it  was  the  21st  of  April  before 
the  Committee  went  into  the  engineering  evidence,  which 
was  the  vital  part  of  the  question.  Mr.  Bastrick,  then  a 
manufacturer  of  steam-engines  at  Stourbridge,  near  Birming- 
ham, was  examined  as  to  the  safety  of  high-pressure  engines. 
He  had  made  a  travelling  engine  of  this  sort  for  Mr.Trevethick 
about  twelve  years  before  (in  1813),  which  was  exhibited  in 
London,  when  a  circular  railroad  was  laid  down,  and  the 
engine  was  run  against  a  horse  for  a  wager.  He  had  also  seen 
the  locomotive  engines  of  Mr.  Stephenson  at  work  on  the 
Killingworth  and  Hetton  railroads.  He  had  examined  them 
together  with  Mr.  Cubitt,  Mr.  James  Walker,  Mr.  Sylvester, 

Q  3 
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and  others,  and  was  satisfied  of  their  applicability  to  the 
purposes  of  railway  traction.  He  described  to  the  Committee 
the  proper  form  of  the  boiler,  and  the  arrangement  of  the 
valves,  so  as  to  secure  complete  safety  in  the  working  of  the 
locomotive.  He  was  of  opinion  that  such  an  engine  might 
be  constructed  as  would  take  forty  tons'  weight,  at  the  rate  of 
six  miles  an  hour,  with  perfect  ease  and  safety. 

On  the  25th  of  April,  Mr.  George  Stephenson  was  called 
into  the  witness-box.  It  was  his  first  appearance  before  a 
committee  of  the  House  of  Commons,  and  he  well  knew  what 
he  had  to  expect.  He  was  aware  that  the  whole  force  of 
the  opposition  was  to  be  directed  against  him ;  and  if  they 
could  break  down  his  evidence,  the  canal  monopoly  might 
yet  be  upheld  for  a  time.  Many  years  afterwards,  when  look- 
ing back  at  his  position  on  this  trying  occasion,  he  said : 
—  "  When  I  went  to  Liverpool  to  plan  a  line  from  thence  to 
Manchester,  I  pledged  myself  to  the  directors  to  attain  a 
speed  of  ten  miles  an  hour.  I  said  I  had  no  doubt  the  loco- 
motive might  be  made  to  go  much  faster,  but  that  we  had 
better  be  moderate  at  the  beginning.  The  directors  said  I 
was  quite  right ;  for  that  if,  when  they  went  to  Parliament,  I 
talked  of  going  at  a  greater  rate  than  ten  miles  an  hour,  I 
should  put  a  cross  upon  the  concern.  It  was  not  an  easy 
task  for  me  to  keep  the  engine  down  to  ten  miles  an  hour, 
but  it  must  be  done,  and  I  did  my  best.  I  had  to  place 
myself  in  that  most  unpleasant  of  all  positions — the  witness- 
box  of  a  parliamentary  committee.  I  was  not  long  in  it, 
before  I  began  to  wish  for  a  hole  to  creep  out  at !  I  could 
not  find  words  to  satisfy  either  the  committee  or  myself.  I  was 
subjected  to  the  cross-examination  of  eight  or  ten  barristers, 
purposely,  as  far  as  possible,  to  bewilder  me.  Some  member 
of  the  committee  asked  if  I  was  a  foreigner,  and  another 
hinted  that  I  was  mad.     Rut  I  put  up  with  every  rebuff. 
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and   went  on  with   my  plans,  determined  not  to  be  put 
down."* 

Mr.  Stephenson  stood  before  the  Committee  to  prove  what 
the  public  opinion  of  that  day  held  to  be  impossible.  The 
self-taught  mechanic  had  to  demonstrate  the  practicability  of 
accomplishing  that  which  the  most  distinguished  engineers 
of  the  time  held  to  be  impracticable.  Clear  though  the  sub- 
ject was  to  himself,  and  familiar  as  he  was  with  the  powers  of 
the  locomotive,  it  was  no  easy  task  for  him  to  bring  home  his 
convictions,  or  even  to  carry  his  meaning  to  the  less  informed 
minds  of  his  hearers.  In  his  strong  Northumbrian  dialect, 
he  struggled  for  an  utterance,  in  the  face  of  the  sneers,  in- 
terruptions, and  ridicule  of  the  opponents  of  the  measure, 
and  even  of  the  Committee,  some  of  whom  shook  their  heads 
and  whispered  doubts  as  to  his  sanity,  when  he  energetically 
avowed  that  he  could  make  the  locomotive  go  at  the  rate  of 
twelve  miles  an  hour  I  It  was  so  grossly  in  the  teeth  of  all 
the  experience  of  honourable  members,  that  the  man  must 
certainly  be  labouring  under  a  delusion ! 

And  yet  his  large  experience  of  railways  and  locomotives, 
as  described  by  himself  to  the  Committee,  entitled  this  "  un- 
taught, inarticulate  genius,"  as  he  has  so  well  been  styled,  to 
speak  with  confidence  on  such  a  subject.  Beginning  with  his 
experience  as  brakesman  at  Killingworth  •in  1803,  he  went 
on  to  state  that  he  had  been  appointed  to  take  the  entire 
charge  of  the  steam-engines  in  1813,  and  superintended  the 
railroads  connected  with  the  numerous  collieries  of  the  Grand 
Allies  from  that  time  downwards.  He  had  laid  down  or 
superintended  the  railways  at  Borrerton,  Moimt  Moor,  Spring 
Darlington,  Bedington,  Hetton,  and  Darlington,  besides  im- 
proving those  at  Killingworth,  South  Moor,  and  Derwent 

*  Speech  at  Newcastle  on  the  opening  of  the  Newcastle  and  Darlington 
Railwflj. 

Q  4 
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Brook.  He  had  constructed  fifty-five  steam-engines^  of 
which  sixteen  were  locomotives.  Some  of  these  had  been 
sent  to  France.  The  only  accident  that  had  occurred  to  hny 
of  these  engines  was  on  the  occasion  of  the  tubes  in  one  of 
them  wearing  out,  by  which  a  man  and  boy  were  shghtly 

the  Killingworth  Sailroad,  eleven  years  before,  had  continued 
steadily  at  work  ever  since,  and  fulfilled  his  most  sanguine 
expectations.  He  was  prepared  to  prove  the  safety  of  work- 
ing high-pressure  locomotives  on  a  railroad,  and  the  supe- 
riority of  this  mode  of  transporting  goods  over  all  others.  As 
to  speed,  he  said  he  had  recommended  eight  miles  an  hour 
with  twenty  tons,  and  four  miles  an  hour  vdth  forty  tons ;  but 
he  was  quite  confident  that  much  more  might  be  done.  Indeed, 
he  had  no  doubt  they  might  go  at  the  rate  of  twelve  miles. 

As  to  the  charge  that  locomotives  on  a  railroad  woidd  so 
terrify  the  horses  in  the  neighbourhood,  that  to  travel  on 
horseback  or  to  plough  the  adjoining  fields  would  be  rendered 
highly  dangerous,  the  witness  said  that  horses  learnt  to  take 
no  notice  of  them,  though  there  were  horses  that  would  shy 
at  a  wheelbarrow.  A  mail  coach  was  likely  to  be  more  shied 
at  by  horses  than  a  locomotive.  In  the  neighbourhood  of 
Killingworth,  the  cattle  in  the  fields  went  on  grazing  while 
the  engines  p«issed  them,  and  the  farmers  made  no  com- 
plaints. 

Mr.  Alderson,  who  had  carefully  studied  the  subject,  and 
was  well  skilled  in  practical  science,  subjected  the  witness  to 
a  protracted  and  severe  cross-examination  as  to  the  speed 
and  power  of  the  locomotive,  the  strokes  of  the  engine,  the 
slipping  of  the  wheels  upon  the  rails,  and  various  other  points 
of  detail.  Mr.  Stephenson  insisted  tliat  no  slipping  took 
place,  as  attempted  to  be  extorted  from  him  by  the  counsel. 
He  said  :  "  It  is  impossible  for  slipping  to  take  place  so  long 
as  the  adhesive  weight  of  the  wheel  upon  the  rail  is  greater 
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than  the  weight  to  be  dragged  after  it."  There  was  a  good 
deal  of  interruption  to  the  ¥dtness's  answers  by  Mr.  Alderson, 
to  which  Mr.  Joy  more  than  once  objected.  As  to  accidents, 
Mr.  Stephenson  knew  of  none  that  had  occurred  with  his 
engines.  There  had  been  one^  he  was  told,  at  the  Middleton 
Colliery,  near  Leeds,  with  a  Blenkinsop  engine.  The  driver 
had  been  in  liquor,  and  had  put  a  considerable  load  on  the 
safety-valye,  so  that  upon  going  forward  the  engine  blew  up, 
and  the  man  was  killed.  But  he  added,  that  if  proper  pre- 
cautions had  been  used  with  that  boiler  the  accident  could 
not  have  happened.  The  following  cross-examination  occurred 
in  reference  to  the  question  of  speed :  — 

"  Of  course  "  (he  was  asked),  "  when  a  body  is  moving  upon 
a  road,  the  greater  the  velocity  the  greater  the  momentum 
that  is  generated?"  "Certainly."  —  "What  would  be  the 
momentum  of  forty  tons  moving  at  the  rate  of  twelve  miles 
an  hour  ?  "  "  It  would  be  very  great."  —  "  Have  you  seen  a 
railroad  that  would  stand  that  ? "  "  Yes."  -—  "  Where  ?  " 
"Any  railroad  that  would  bear  going  four  miles  an  hour: 
I  mean  to  say,  that  if  it  would  bear  the  weight  at  four 
miles  an  hour,  it  would  bear  it  at  twelve."  —  "  Taking 
it  at  four  miles  an  hour,  do  you  mean  to  say  that  it  would 
not  require  a  stronger  railway  to  carry  the  same  weight 
twelve  miles  an  hour ? "  "I  will  give  an  answer  to  that. 
I  dare  say  every  person  has  been  over  ice  when  skating, 
or  seen  persons  go  over,  and  they  know  that  it  would  bear 
them  at  a  greater  velocity  than  it  would  if  they  went  slower; 
when  it  goes  quick,  the  weight  in  a  measure  ceases."  —  "  Is 
not  that  upon  the  hyhothesis  that  the  railroad  is  perfect  ?  " 
"  It  is ;  and  /  mean  to  make  it  perfect.^* 

Mr.  Alderson  next  cross-examined  the  witness  on  the  dan- 
gers of  curves.      "Do  not  wrought-iron  rails  bend;    take 

*  Evidence,  p.  203* 
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Hetton  Colliery  for  instance  ?^    "  They  are  wrought-iron,  but 
they  are  weak  rails." —  "  Do  you  not  know  that  those  bend  ?  ^ 
**  Perhaps  they  may  bend,  not  being  made  sufficiently  strong.** 
— **  And  if  they  are  made  sufficiently  strong,  that  will  involve 
an  additional  expense  ?  "     **  It  will." — "  Then  if  you  were  to 
make  them  of  adamant,  that  would  be  very  expensive  ?"    "  It 
does  not  require  a  very  great  expense  to  make  them  strong 
enough  for  heavier  work;  I  mean  the  difiFerence  between 
making  them  for  easy  work  and  heavy  work  is  not  great." — 
"  You  say  that  the  machine  can  go  at  the  rate  of  twelve 
miles  an  hour ;  suppose  there  is  a  turn  on  the  road  — what 
will  become  of  the  machine  ?  "   **  It  would  go  round  the  turn." 
— ''  Would  it  not  go  straight  forward  ?  "     "  No."—"  What  is 
to  be  the  plan  of  the  road,  and  the  height  of  the  rail  ? " 
"That  has  nothing  to  do  with  it." — "I  ask  you,  what  is  to 
be  the  height  of  the  flanch  of  the  wheel  ? "     "  One  and  a 
quarter  inch." — "  Then  if  the  rail  bends  to  the  extent  of  an 
inch  and  a  quarter,  it  will  go  ofiF  the  rail  ? "     "It  cannot 
bend ;  I  know  it  is  so  in  practice." — "  Did  you  ever  see  forty 
tons  going  at  the  rate  of  twelve  miles  an  hour  ?  "    "  No,  I  have 
not  seen  it ;  but  I  have  seen  the  engine  running  from  eight  to 
ten  miles  round  a  curve." — "  WTiat  was  the  weight  moved  ?" 
"I  think  little,  except  the  engine — the  weight  of  tlie  engine 
itself." — "  Do  you  mean  to  tell  us  that  no  diffi^rence  is  to  be 
made  between  those  forty  tons  after  the  engine,  and  the 
engine  itself?"      "It   is  scarcely  worth  notice." — "Then, 
though  the  engine  might  ruM..  round,  and  follow  the  turn,  do 
you  mean  to  say  that  the  weight  after  it  would  not  pass  off  ?  " 
"  I  have  stated  that  I  never  saw  such  a  weight  move  at  that 
velocity ;    but  I  could  see  at  Killingworth  that  the  weight 
was  following  the  engines,  and  it  is  a  very  sharp  curv'e ;  I 
believe  they  came  down  very  frequently  at  the  velocity  of 
fully  ten  miles  an  hour ;  it  is  a  sharper  curve  there  than  I 
should  ever  reconmiend  to  be  put  on  any  railroad."  —  "Have 
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you  known  a  stage  coach  overturn  when  making  not  a  very 
sharp  curve,  when  going  very  fast  ?  '^  "  That  is  a  difiFerent 
thing ;  it  is  top-heavy." — "  Do  you  mean  to  say,  none  of  your 
waggons  will  be  top-heavy  ?  "  "  They  will  not ;  perhaps  they 
may  get  a  good  deal  of  cotton  upon  them ;  but  I  should  con- 
struct the  carriages  so  that  they  should  not  be  top-heavy."* 

Mr.  Alderson  had  so  pressed  the  point  of  "  twelve  miles 
an  hour,"  and  the  promoters  were  so  alarmed  lest  it  should 
appear  in  evidence  that  they  contemplated  any  such  extrava- 
gant rate  of  speed,  that  immediately  on  Mr.  Alderson  sitting 
down,  Mr.  Joy  proceeded  to  re-examine  Mr.  Stephenson, 
¥dth  the  view  of  removing  from  the  minds  of  the  Committee 
an  impression  so  imfavourable,  and,  as  they  supposed,  so 
damaging  to  their  case.  "  With  regard,"  asked  Mr.  Joy,  "  to 
all  those  hypothetical  questions  of  my  learned  friend,  they 
have  been  all  put  on  the  supposition  of  going  twelve  miles 
an  hour :  now  that  is  not  the  rate  at  which,  I  believe,  any 
of  the  engines  of  which  you  have  spoken  have  travelled  ? " 
"No,"  replied  Mr.  Stephenson;  "except  as  an  experiment 
for  a  short  distance." — "  But  what  they  have  gone  has  been 
three,  five,  or  six  miles  an  hour  ?  "  "  Yes." — "  So  that  those 
hypothetical  cases  of  twelve  miles  an  hour  do  not  fall  ivithin 
your  general  experieuce  ?  "     **  They  do  not."  f 

The  Committee  seem  to  have  entertained  some  alarm  as 
to  the  high  rate  of  speed  which  had  been  spoken  of,  and  pro- 
ceeded to  examine  the  witness  further  on  the  subject.  They 
supposed  the  case  of  the  engine  being  upset  when  going  at 
nine  miles  an  hour,  and  asked  what,  in  such  a  case,  would 
become  of  the  cargo  astern.  To  which  the  witness  replied, 
that  it  would  not  be  upset.  One  of  the  members  of  the 
Committee  pressed  the  witness  a  little  further.  He  put  the 
following  case: — "Suppose,  now,  one  of  these  engines  to 

*  Evidence,  pp.  205—6.  t  ^»d.  p.  207. 
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be  going  along  a  railroad  at  the  rate  of  nine  or  ten  miles 
an  hour^  and  that  a  cow  were  to  stray  upon  the  line  and 
get  in  the  way  of  the  engine ;  would  not  that,  think  you, 
be  a  very  awkward  circumstance  ?  "  **  Yes,"  replied  the  wit- 
ness, with  a  twinkle  in  his  eye,  "  verry  awkward  indeed  — 
for  the  cool^  The  honourable  member  did  not  proceed 
further  with  his  cross-examination.  Mr.  Nicholas  Wood,  the 
manager  of  the  Eallingworth  colliery,  was  next  examined,  and 
proved  the  efficiency  and  the  economy  with  which  the  four 
locomotives  constructed  by  Mr.  Stephenson  for  the  Killing- 
worth  Sailway  had  worked  the  coal  traffic  on  that  line. 

On  the  following  day  (the  26th  April),  Mr.  Stephenson 
was  subjected  to  a  most  severe  examination.  On  that  part  of 
the  scheme  with  which  he  was  most  practically  conversant, 
his  evidence  was  clear  and  conclusive.  Now,  he  had  to 
give  evidence  on  the  plans  made  by  his  surveyors,  and  the 
estimates  which  had  been  foimded  on  such  plans.  So  long 
as  he  was  confined  to  locomotive  engines  and  iron  railroads, 
with  the  minutest  details  of  which  he  was  more  familiar  than 
any  man  living,  he  felt  at  home  and  in  his  proper  element. 
But  when  the  designs  of  bridges  and  the  cost  of  constructing 
them,  the  geological  formation  of  the  country  and  the  borings 
of  the  strata  through  which  the  line  passed,  the  levels  and 
surveys  made  in  detail  by  the  surveyors  appointed  by  the 
Company,  had  to  be  gone  into,  it  may  well  be  imagined 
that  Mr.  Stephenson,  whose  special  attention  had  been  little 
directed  to  such  subjects,  felt  embarrassed  and  confused  in 
the  face  of  the  array  of  distinguished  counsel  and  engineers 
who  were  now  bent  on  upsetting  his  evidence. 

Mr.  Alderson  cross-examined  him  at  great  length  on  the 
plans  of  the  bridges,  the  tunnels,  the  crossings  of  the  roads 
and  streets,  and  the  details  of  the  survey,  which,  it  soon 
clearly  appeared,  were  seriously  at  fault.  At  one  part  of  the 
line,  the  survey  was  so  far  wrong  that  it  would  be  necessary. 
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in  crossing  a  road^  to  work  the  railway,  if  made,  by  means  of 
an  inclined  plane.  It  also  appeare4  that,  after  the  plans  had 
been  deposited,  Mr.  Stephenson  found  that  a  much  more 
favourable  line  might  be  made ;  and  he  thus  explained  cer- 
tain discrepancies  which  appeared  in  his  estimates: — '^The 
plan  being  made  before  I  commenced  my  estimates,  I  could 
not  alter  the  line  then,  but  I  made  my  estimates  upon  dif- 
ferent data  from  those  on  which  the  plan  was  laid  down,  when 
I  foimd  a  more  favourable  line  to  go  upon,  and  made  such 
alterations  as  would  not  inconvenience  the  plan.  I  made  my 
estimates  accordingly,  supposing  that  Parliament  would  not 
confine  the  Company  to  the  precise  estimate."*  The  pro- 
posed formation  of  the  line  of  railway  over  Chat  Moss  was 
also  the  subject  of  much  cross-examination, —  the  witness 
stating  that  it  was  quite  practicable,  although  it  would  re- 
quire time  to  become  consolidated.  The  following  is  part  of 
the  cross-examination  upon  this  subject : — "Have  you  bored 
in  any  part  of  the  line  of  road  ?  "  "I  did,  at  Chat  Moss." — 
"Whereabout?"  "Not  immediately  upon  the  line." — "I  ask 
you,  why  did  you  not  bore  immediately  upon  the  line ? "  "I 
did  not  think  it  necessary." — "  I  will  put  you  on  your  guard, 
and  I  ask  you,  whether  you  are  not  wrong  with  respect  to 
stating  the  moss  to  be  the  depth  of  twenty  feet ;  do  you  not 
know  that  it  is  thirty-seven  feet ? "  "I  stated  it  was  fifteen 
feet." — "The  question  is,  whether  the  depth  of  the  moss, 
where  the  railroad  is  to  be,  is  thirty-seven  feet?"  "I  cannot 
speak  to  that." — "Will  not  that  make  an  alteration  in  your 
estimate,  supposing  it  to  be  so  ? "  "  Very  little ;  I  can  go 
higher  or  lower  there." — "  Up  or  down;  in  short,  from  the 
estimate  you  can  go  any  way  ?  "     "  Any  way  practicable."! 

For  three  entire  days  was  Mr.  Stephenson  subjected  to  this 
cross-examination  by  Mr.  Alderson,  Mr.  CuUen,  and  the  other 

*  Eyidence,  p.  241.  t  ^^^  P-  2^^* 
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leading  counsel  for  the  opposition.  He  held  his  ground 
bravely,  and  defended  the  plans  and  estimates  with  con- 
summate ability  and  skill ;  but  it  was  clear  they  were  very 
imperfect,  and  the  result  was  on  the  whole  damaging  to  the 
bilL  Mr.  (afterwards  Sir  William)  Cubitt  was  called  by  the 
promoters, — Mr.  Adam  stating  that  he  proposed  by  this  wit- 
ness to  correct  some  of  the  levels  as  given  by  Mr.  Stephenson. 
It  seems  a  singular  course  to  have  been  taken  by  the  pro- 
moters of  the  measure;  for  Mr.  Cubitt's  evidence  went  to 
upset  the  statements  made  by  Mr.  Stephenson  as  to  the 
survey.  This  adverse  evidence  was,  of  course,  made  the  most 
of  by  the  opponents  of  the  bilL 

Mr.  Serjeant  Spankie  then  siunmed  up  for  the  bill,  on  the 
2nd  of  May,  in  a  speech  of  great  length.  Referring  to  the 
error  in  the  levels,  he  said,  "  Mr.  Stephenson,  by  relying 
upon  the  information  of  those  who  surveyed  the  levels,  esti- 
mated the  whole  excavations  and  embankments  at  the  sum 
of  87,0002.,  upon  that  imfavourable  supposition.  It  will  be 
said  on  the  other  side  that  Mr.  Stephenson  having  been 
guilty  of  one  error,  the  whole  credit  of  his  estimate  is  shaken ; 
but  the  truth  is,  that  Mr.  Stephenson,  on  a  datum  given  by 
other  persons,  calculated  it  would  cost  so  much  to  make  the 
railway.  Mr.  Stephenson  did  not  commit  his  general  judg- 
ment :  it  is  not  an  error  as  a  matter  of  truth,  but  a  mere 
mistake  of  other  persons ;  and  there  is  no  other  part  of  the 
estimate  to  which  a  similar  observation  applies;  for  Mr. 
Stephenson's  estimate,  in  other  respects,  is  founded  upon 
what  he  saw.  Of  all  the  men  who  could  be  examined  in 
this  kingdom,  they  would  not  have  found  any  man  who  had 
better  means  to  make  a  correct  estimate  than  Mr.  Stephenson ; 
the  error  had  been  wholly  occasioned  by  the  calculations  of 
others."*     With  reference  to  the  evidence  given  as  to  the 

•  Report  and  Evidence,  p,  322. 
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practicability  of  working  the  railroad  by  the  locomotive  en- 
gine, Serjeant  Spankie  said,  "Another  part  of  the  scheme 
is — the  locomotive  engine.  It  appears  by  the  most  laboured^ 
and  ingenious,  and  clever  cross-examination  of  Mr.  Rastrick 
and  Mr.  Stephenson,  in  such  a  way  that  the  Committee  must 
be  satisfied  that  there  are  no  objections  to  this  instrument. 
It  went  through  its  probation  with  wonderful  success,  for  one 
has  been  taught  to  consider  those  high-pressure  engines  as  a 
sort  of  bug-bear,  that  they  would  go  off  by  themselves  and 
blow  us  into  the  air.  It  was  clearly  proved  that  the  machine 
went  along  at  the  rate  of  seven  miles  an  hour,  and  that  there 
is  no  difficulty  in  increasing  the  speed." 

The  case  of  the  opponents  to  the  bill  was  then  gone  into, 
and  Mr.  Harrison  opened  with  an  eloquent  speech  on  behalf 
of  his  clients,  Mrs.  Atherton  and  others.  He  indulged  in  the 
severest  vituperation  against  the  witnesses  for  the  bill,  and 
especially  dwelt  upon  the  manner  in  which  Mr.  Cubitt,  for  the 
promoters,  had  proved  that  Mr.  Stephenson's  levels  were  wrong. 
"  They  got  a  person,"  said  he,  "  whose  character  and  skill  I  do 
not  dispute,  though  I  do  not  exactly  know  that  I  should  have 
gone  to  the  inventor  of  the  treadmill  as  the  fittest  man  to 
take  the  levels  of  Knowsley  Moss  and  Chat  Moss,  which 
shook  almost  as  much  as  a  treadmill,  as  you  recollect,  for  he 
(Mr.  Cubitt)  said  Chat  Moss  trembled  so  much  under  his  feet 
that  he  could  not  take  his  observations  accurately.  ....  In 
fact,  Mr.  Cubitt  did  not  go  to  the  Chat  Moss,  because  he 
knew  that  it  was  an  immense  mass  of  pulp,  and  nothing  else. 
It  actually  rises  in  height,  from  rain  swelling  it  like  a  sponge, 
and  sinks  again  in  dry  weather ;  and  if  a  boring  instrument 
is  put  into  it,  it  sinks  immediately  by  its  own  weight.  The 
making  of  an  embankment  out  of  this  pulpy,  wet  moss,  is  no 
very  easy  task.  Who  but  Mr.  Stephenson  would  have  thought 
of  entering  into  Chat  Moss,  carrying  it  out  almost  like  wet 
dung?     It  is  ignorance  almost  inconceivable.     It  is  perfect 
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madnesSy  in  a  person  called  upon  to  speak  on  a  scientific 
subject,  to  propose  such  a  plan.  .  .  .  Every  part  of  the  scheme 
shows  that  this  man  has  applied  himself  to  a  subject  of  which 
he  has  no  knowledge,  and  to  which  he  has  no  science  to 
apply.**  •  Then,  adverting  to  the  proposal  to  work  the  pro- 
posed line  by  means  of  locomotives,  the  learned  gentleman 
proceeded  :  "  WTien  we  set  out  with  the  original  prospectus, 
we  were  to  gallop,  I  know  not  at  what  rate ; — I  believe  it  was 
at  the  rate  of  twelve  miles  an  hour.  My  learned  friend, 
Mr.  Adam,  contemplated — possibly  alluding  to  Ireland — 
that  some  of  the  Irish  members  would  arrive  in  the  waggons 
to  a  division.  "Sly  learned  friend  says  that  they  would  go  at 
tlie  rate  of  twelve  miles  an  hour  with  the  aid  of  the  devil  in 
die  form  of  a  locomotive,  sitting  as  postillion  on  the  fore 
horse,  and  an  honourable  member  sitting  behind  him  to  stir 
up  the  tire,  and  keep  it  at  full  speed.  But  the  speed  at 
whioh  tht^se  liH\Mnotive  engines  are  to  go  has  slackened: 
Mr.  Adam  di>os  not  gi>  faster  now  than  five  miles  an  hour. 
Tim  lt*nnitH)  siTJoiuit  ^^Spankie"^  says  he  should  like  to  have 
fcirvf  n,  li\it  he  \vo\iUl  Iv  ovnitent  to  go  six.  I  will  show  he 
can  lit  it  ^K\  s\\  ;  t\\u\  proKnMy,  for  any  practical  purposes, 
I  maN  W  Mc  to  .slu»\v  that  I  can  keep  up  with  him  by  the 

t\iiuil I. ooomotivo  engines  are  liable  to  be  operated 

\\]H\u  h\  tlu*  wtvithcr.  Vou  ai\^  told  they  are  affected  by  rain, 
and  nil  htt(Mn|vt  hii>  Uvn  made  to  cover  them;  but  the  wind 
will  jirtVn't  tht*\\\ ;  iuivl  aiiv  cale  v^f  >*ind  which  would  affect 
\\\ty  tnitWi*  oi\  thi^  Moi>^\N\  wvnild  render  it  impossible  to  set 
oft'  a  l\H\»u»oU\o  oiiv:hu\  either  by  p^^king  of  the  fire,  or 
ktH*|»iuxj  \\y  I  he  }nvN>\\iv  ef  the  st<*am  till  the  Wiler  is  ready 
to  bol^t."t  Hv»\\  jtuwiNiUij  it  now  i^  tv^  rtviui  these  extraordinary 
\ie\N?»  us  i\»  thr  U^nuiitivni  v*f  a  niilwsy  over  Chat  Moss,  and 
the  iiuOv^NM^ilitN  v»t"  >taruuj:  :4  Uwuiotive  en^rine  in  the  face 

•   Kv'isul  Aiut  k.^utciiv<^.  I'K  .i4;s  .<*:>.  .iol.  ,VJsX  t  ^^  P-  364. 
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of  a  gale  of  wind !  The  men  who  then  laughed  at  Stephenson's 
"  mad  projects,"  had  but  to  live  a  few  years  longer  to  find 
that  the  laugh  was  all  on  the  other  side. 

Evidence  was  called  to  show  that  the  house  property 
passed  by  the  proposed  railway  would  be  greatly  deteriorated 
— in  some  places  almost  destroyed;  that  the  locomotive  . 
engines  would  be  terrible  nuisances,  in  consequence  of  the 
fire  and  smoke  vomited  forth  by  them ;  and  that  the  value 
of  land  in  the  neighbourhood  of  Manchester  alone  woidd  be 
deteriorated  by  no  less  than  20,000^.1*  But  the  opposition 
mainly  relied  on  the  evidence  of  the  leading  engineers — not> 
like  Mr.  Stephenson,  self-taught  men,  but  the  regular  pro- 
fessionals. Mr.  Francis  Criles,  C.  E.,  was  their  great  card. 
He  had  been  twenty-two  years  an  engineer,  and  could  speak 
¥rith  some  authority.  His  testimony  was  mainly  directed  to 
the  utter  impossibility  of  forming  a  railway  over  Chat  Moss. 
"JVb  eagmeer  in  his  senses,^  said  he,  "would  go  through 
Chat  Moss  if  he  wanted  to  make  a  railroad  from  Liverpool  to 
Manchester." t  Mr.  Giles  thus  described  this  bottomless  pit: 
"The  surface  of  the  Moss  is  a  sort  of  long,  coarse,  sedgy 
grass,  tough  enough  to  enable  you  to  walk  upon  it,  about  half 
leg  deep ;  underneath  that,  on  putting  an  iron  into  the  soil 
(a  boring-rod),  it  will,  with  its  own  weight,  sink  down.  In  the 
centre,  where  this  railroad  is  to  cross,  it  is  all  pulp  from  the 
top  to  the  depth  of  34  feet;  at  34  feet  there  is  a  vein  of 
4  or  6  inches  of  clay ;  below  that  there  are  2  or  3  feet  of 
quicksand ;  and  the  bottom  of  that  is  hard  clay,  which  keeps 
all  the  water  in.  The  boring-rod  will  get  down  to  the  first 
vein  of  clay  by  its  own  weight ;  a  slight  pressure  of  the  hand 
will  carry  it  to  the  next  vein  of  clay ;  a  very  little  pressure 
indeed  will  get  it  to  the  additional  depth  of  2  or  3  feet, 
beyond  which  you  must  use  more  pressure  to  get  it  down 

*  Evidence,  p.  379.  f  ^^d-  P-  3^6. 
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to  the  foundation.  If  this  sort  of  material  were  to  be  carried^ 
it  would  greatly  increase  the  expense;  and  it  would  be 
necessary  to  lay  it  aside,  for  the  purpose  of  draining  and 
diying,  before  any  man  in  his  senses  would  convey  it  along 
the  railroad  for  the  purposes  I  have  been  speaking  o£  •  •  •  • 
In  my  judgment"  (the  judgment  of  Mr.  F.  Giles,  C.K,  against 
tliat  of  the  unprofessional  person  ^'not  in  his  senses,"  who 
proposed  to  form  the  railroad), — '^  in  my  judgment  a  railroad 
certainly  cannot  be  safely  made  over  Chat  Moss  without  going 
to  the  bottom  of  the  Moss.  The  soil  ought  all  to  be  taken 
out,  undoubtedly ;  it  doing  which,  it  will  not  be  practicable  to 
approach  each  end  of  the  cutting,  as  you  make  it,  with  the 
carriages.  No  carriages  woidd  stand  upon  the  Moss  short  of 
the  bottom.  My  estimate  for  the  whole  cutting  and  embank- 
ment over  Chat  Moss  is  270,000^.  nearly,  at  those  quantitieB 
and  those  prices  which  are  decidedly  correct.  ....  It  will 
be  necessary  to  take  this  Moss  completely  out  at  the  bottom, 
in  order  to  make  a  solid  road."* 

Mr.  Henry  Bobinson  Palmer,  C.  E.,  gave  his  evidence  to 
prove  that  resistance  to  a  moving  body  going  under  four  and 
a  quarter  miles  an  hour  was  less  upon  a  canal  than  upon  a 
railroad;  and  that,  when  going  against  a  strong  wind,  the 
progress  of  a  locomotive  was  retarded  "very  much."  Mr. 
George  Leather,  C.  E.,  the  engineer  of  the  Croydon  and 
Wandsworth  Sailway,  on  which  he  said  the  waggons  went  at 
from  two  and  a  half  to  three  miles  an  hour,  also  gave  his 
evidence  against  the  practicability  of  Mr.  Stephenson's  plan. 
He  considered  his  estimate  a  "  very  wild  "  one.  He  had  no 
confidence  in  locomotive  power.  The  Weardale  Eailway,  of 
which  he  was  engineer,  had  given  up  the  use  of  locomotive 
engines.  He  supposecl  that,  when  used,  they  travelled  at 
three  and  a  half  to  four  miles  an  hour,  because  they  were 

♦  ETidencc,  pp.  383 — 386. 
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considered   to   be  then   more   effective   than  at  a  higher 
speed.* 

When  these  distinguished  engineers  had  given  their  evi- 
dence, Mr.  Alderson  summed  up  in  a  speech  which  extended 
over  two  days.  He  declared  Mr.  Stephenson's  plan  to  be 
^^  the  most  absurd  scheme  that  ever  entered  into  the  head  of 
man  to  conceive.  My  learned  friends,"  said  he,  '^  almost  en- 
deavoured to  stop  my  examination ;  they  wished  me  to  put 
in  the  plan,  but  I  had  rather  have  the  exhibition  of  Mr.  Ste- 
phenson in  that  box.  I  say  he  never  had  a  plan  —  I  believe 
he  never  had  one — I  do  not  believe  he  is  capable  of  making 
one.  His  is  a  mind  perpetually  fiuctuating  between  opposite 
difficulties :  he  neither  knows  whether  he  is  to  make  bridges 
over  roads  or  rivers,  or  of  one  size  or  of  another ;  or  to  make 
embankments,  or  cuttings,  or  inclined  planes,  or  in  what  way 
the  thing  is  to  be  carried  into  effect.  Whenever  a  difficulty 
is  pressed,  as  in  the  case  of  a  tmmel,  he  gets  out  of  it  at  one 
end,  and  when  you  try  to  catch  him  at  that,  he  gets  out  at 
the  other."  Mr.  Alderson  proceeded  to  declaim  against  the 
gross  ignorance  of  this  so-called  engineer,  who  proposed  to 
make  *^  impossible  ditches  by  the  side  of  an  impossible  rail- 
way "  through  Chat  Moss,  and  he  contrasted  with  his  evidence 
that  given  ^'by  that  most  respectable  gentleman  we  have 
called  before  you,  I  mean  Mr.  Griles,  who  has  executed  a  vast 
number  of  works,"  &c.  Then  Mr.  Giles's  evidence  as  to  the 
impossibility  of  making  any  railway  over  the  mo&s  that  would 
stand  short  of  the  bottom,  was  emphatically  dwelt  upon ;  and 
Mr.  Alderson  proceeded  to  say,  —  "Having  now,  sir,  gone 
through  Chat  Moss,  and  having  shown  that  Mr.  Griles  is  right 
in  his  principle  when  he  adopts  a  solid  railway,- — ^and  I  care 
not  whether  Mr.  Giles  is  right  or  wrong  in  his  estimate,  for 
whether  it  be  effected  by  means  of  piers  raised  up  all  the  way 

*  Eyidence,  p.  486. 

R  S 


244.  UTS  OF  GEOBGE  StEPSESSOS.  [cBAP. 

for  four  miles  throagfa  Chat  Mo3s»  whether  they  are  to  sap- 
port  it  on  beams  of  wood  or  by  erecting  masonry,  or  wheth^- 
Mr.  (Hies  shall  put  a  solid  bank  of  earth  through  it,  —  in  all 
these  schemes  there  is  not  one  found  like  that  of  Mr.  Ste- 
phenson's, namely,  to  cut  impossible  drains  on  the  side  of  this 
road ;  and  it  is  sufficient  for  me  to  suggest  and  to  show,  that 
this  scheme  of  Mr.  Stephenson's  is  impossible  or  impracticable, 
and  that  no  other  scheme,  if  they  proceed  upon  this  line,  can 
be  suggested  which  will  not  produce  enormous  expense.  I 
think  that  has  been  irrefiagably  made  out.  Every  one  knows 
Chat  Moss  —  every  one  knows  that  Mr.  Giles  speaks  correctly 
when  he  says  the  iron  sinks  inmiediately  on  its  being  put 
npon  the  surfEtce.  I  have  heard  of  culverts,  which  have  been 
pat  upon  the  Moss^,  which,  after  having  been  surveyed  the 
day  before,  have  the  next  morning  disappeared ;  and  that  a 
house  (a  poet's  house,  who  may  be  supposed  in  the  habit  of 
building  castles  even  in  the  air),  story  after  story,  as  {last  as 
one  is  added,  the  lower  one  sinks !  There  is  nothing,  it  ap- 
pears, except  long  sedgy  grass,  and  a  little  soil,  to  prevent  its 
sinking  into  the  shades  of  eternal  night.  I  have  now  done, 
sir,  viiih  Chat  ^loss,  and  there  I  leave  this  railroad."  *  Mr. 
Alderson,  of  course,  called  upon  the  Committee  to  reject  the 
bill;  and  he  protested  "  against  tlie  despotism  of  the  Exchange 
at  Liverpool  striding  across  the  land  of  this  coimtr}\  I  do 
protest,"  he  concludeil,  "against  a  measure  like  this,  sup- 
ported as  it  is  by  such  evidence,  and  founded  upon  such 
calculations."  f 

The  case,  however,  was  not  yet  concludeil.  Mr.  Stephenson 
(another  of  the  counsel  on  the  same  side)  declined  addressing 
the  Committee,  after  the  speech  of  Mr.  Alderson,  "  in  which 
he  ha<l  so  clearly,  so  ably,  and  so  fully  shown  the  utter  im- 
practicability of  the  scheme;"    but   the  case  of  the  other 

•  Report  Olid  Evidence,  p.  478.  f  Ibid.  p.  485. 
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numerous  petitioners  against  the  bill  still  remained  to  be 
gone  into.     Witnesses  were  called  to  prove  the  residential 
injury  which  would  be  caused  by  the  "  intolerable  nuisance  ^ 
of  the  smoke  and   fire   from    the   locomotives ;    and  others 
to  prove  that   the  price   of  coals  and   iron  would  *^  infal- 
libly "  be  greatly  raised  throughout  the  country.     This  was 
part  of  the  case  of  the  Duke  of  Bridgewater's  trustees,  whose 
witnesses  "proved"  many  very  extraordinary  things.     The 
Leeds  and  Liverpool  Canal  Company  were  so  fortunate  as 
to  pick  up  a  witness  from  Hetton,  who  was  ready  to  furnish 
some  damaging  evidence  as  to  the  use  of  Mr.  Stephenson's 
locomotives  on  that  railway.     This  was  Mr.  Thomas  Wood, 
one  of  the  Hetton  company's  clerks,  whose  evidence  was  to 
the  eflFect  that  the  locomotives,  having  been  found  inefiFective, 
were  about  to  be  discontinued  in  favour  of  fixed  engines. 
The  locomotives,  he  said,  were  greatly  aflFected  by  the  weather, 
and  the  waggons  had  then  to  be  drawn  on  by  horses.     The 
engines  were  also  frequently  getting  oflf  the  road,  and  were 
liable   to  accident.      The  evidence  of  this  witness,  incom* 
petent  though  he  was  to  give  an  opinion  on  the  subject,  and 
exaggerated  as  his  statements  were  afterwards  proved  to  be, 
was  made  the  most  of  by  Mr.  Harrison,  when  summing  up 
the  case  of  the  canal  companies.     "  At  length,"  he  said,  "  we 
have  come  to  this,  —  having  first  set  out  at  twelve  miles  an 
hour,  the  speed  of  these  locomotives  is  reduced  to  six,  and 
now  comes  down  to  two  or  two  and  a  half.     They  must  be 
content  to  be  pulled  along  by  horses  and  donkeys ;  and  all 
those  fine  promises  of  galloping  along  at  the  rate  of  twelve 
miles  an  hour  are  melted  down  to   a  total   failure  —  the 
foundation  on  which  their  case  stood  is  cut  from  under  them 
completely ;  for  the  act  of  parliament,  the  Committee  will 
recollect,  prohibits  any  person  using  any  animal  power,  of  any 
sort,  kind,  or  description,  except  the  projectors  of  the  railway 
themselves;  therefore,  I  say,  that  the  whole  foundation  on 
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which  this  project  exists  is  gone.**     After  farther  personal 
abuse  of  Mr.  Stephenson,  whose  evidence  he  spoke  of  as 
'*  trash  and  confusion,"  he  closed  the  case  of  the  canal  com- 
panies on  the  30th  of  M&j.    Afterwards  Mr.  Adams  replied 
for  the  promoters,  recapitulating  the  principal  points  of  their 
case,  and  vindicating  Mr.  Stephenson  and  the  evidence  which 
he  had  given  before  the  Committee.     Even  Mr.  Adams  him- 
self however,  seemed  to  have  fears  of  the  railway  formation 
across  Chat  Moss,  after  the  positive  evidence  given  by  Mr. 
GHles.     '^Supposing  that  Mr.  Stephenson  is  rash,"  said  he, 
^  and  I  do  not  deny  it,  I  say  his  error  is  an  error  firom  want 
of  caution,  and  not  from  want  of  knowledge ;  and  he  ought 
not  to  be  reproached  with  his  want  of  knowledge  of  railways, 
being  a  man  of  great  practical  experience,"  —  which  Mr. 
GKles  was  not  as  respected  railways.     **Will  you  now,"  he 
said  to  the  Committee,  in  winding  up  his  speech,  '^  wiU  you 
now  —  when  this  experiment  is  brought  before  you  and  dis- 
cussed so  fully  for  the  first  time,  while  we  are  in  the  in&ncy 
of  the  application  of  this  most  powerful  agent,  for  the  purpose 
of  forming  a  commimication  for  goods  throughout  the  country 
—  will  you  reject  it   because  my  learned  friend,  by  some 
ingenious  objections,  has  endeavoured  to  throw  discredit  upon 
it  ?     All  I  ask  you  is  not  to  crush  it  in  its  infancy.     Let  not 
this  country  have  the  disgrace  of  putting  a  stop  to  that  which, 
if  cherished,  may  ultimately  prove  of  the  greatest  advantage 
to  our  trade  and  commerce ;  and  which,  if  we  do  not  adopt  it, 
will  be  adopted  by  our  rivals.     .    .    .     My  learned  friends 
appeal  to  the  Committee  on  the  ground  of  private  rights,  aU 
of  which  will  be  recognised.     I  appeal  to  you  in  the  name  of 
the  two  largest  towns  in  England,  the  one  as  a  commercial 
port  and  the  other  as  a  commercial  town ;  I  appeal  to  you  in 
the  name  of  the  country  at  large ;  and  I  implore  you  not  to 
blast  the  hopes  that  this  powerful  agent  —  steam  —  may  be 
called  in  aid  for  the  purpose  of  land  communication ;  only  let 
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it  have  a  fair  trials  and  these  little  objections  and  private 
prejudices  will,  I  am  qiiite  sure,  be  instantly  dispelled," 

The  Committee  then  divided  on  the  precunble,  which  was 
carried  by  a  majority  of  only  oney — thirty-seven  voting  for  it, 
and  thirty-six  against  it  The  clauses  were  next  considered, 
and,  on  a  division,  the  first  clause,  empowering  the  Company  to 
make  the  railway,  was  lost  by  a  majority  of  nineteen  to  thirteen. 
In  like  manner,  the  next  clause,  empowering  the  Company  to 
take  land,  was  lost ;  on  which  Mr.  Adams,  on  the  part  of  the 
promoters,  withdrew  the  bill. 

Thus  ended  this  memorable  contest,  which  had  extended 
over  two  months — carried  on  throughout  with  great  perti- 
nacity and  skill,  especially  on  the  part  of  the  opposition,  who 
left  no  stone  unturned  to  defeat  the  measure.  The  want  of 
a  third  line  of  communication  between  Liverpool  and  Man- 
chester had  been  clearly  proved ;  but  the  engineering  evidence 
in  support  of  the  proposed  railway,  having  been  thrown  almost 
entirely  upon  Mr.  Stephenson,  who  fought  this,  the  most  im- 
portant part  of  the  battle,  single-handed,  was  not  brought  out 
so  clearly  as  it  would  have  been  had  he  secured  more  efficient 
engineering  assistance, — which  he  was  not  able  to  do,  as  all 
the  engineers  of  eminence  of  that  day  were  against  the  loco- 
motive railway.  The  obstacles  thrown  in  the  way  of  the 
survey  by  the  landowners  and  canal  companies,  also,  in  a 
great  measure  tended  to  defeat  the  bill.  From  this  tem- 
porary fedlure,  however,  the  projectors  drew  a  Valuable  lesson 
for  the  future;  and  when  they  next  appeared  before  Par- 
liament, they  were  better  prepared  to  meet  the  obstinate 
opposition  both  of  the  canal  companies  and  the  landowners. 


R  4 
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CHAP.  XXL 

THE  LIYEBPOOL  AND  MANCHESTEB   RAILWAY  BILL  CABBIED> 
AND  MB.  STEPHENSON  APPOINTED  ENGINEEB. 

The  result  of  this  first  application  to  Parliament  was  so  br 
discouraging.  Mr.  Stephenson  bad  been  so  terribly  abused 
by  the  leading  counsel  for  the  opposition  in  the  course  of  the 
proceedings  before  the  Committee, — stigmatised  by  them  as 
an  ignoramus,  a  fool,  and  a  maniac, — that  even  his  firiends 
seem  for  a  time  to  have  lost  faith  in  him  and  in  the  locomo- 
tive system  whose  eflSciency  he  continued  to  uphold.  Things 
never  looked  blacker  for  the  success  of  the  railway  system 
than  at  the  close  of  this  great  parliamentary  struggle.  And 
yet  it  was  on  the  very  eve  of  its  triumph.  The  absolute 
necessity  for  a  new  line  of  communication  between  Liverpool 
and  Manchester  had  been  proved  beyond  all  doubt ;  and  the 
Committee  of  Directors  appointed  to  watch  the  measure  in 
Parliament  were  so  determined  to  press  on  the  project  of  a 
railway,  even  though  it  should  have  to  be  worked  merely  by 
horse  power,  that  the  bill  had  scarcely  been  defeated,  ere  they 
met,  in  London,  to  consider  their  next  step. 

They  called  their  parliamentary  friends  together  to  consult 
as  to  their  future  proceedings.  Among  those  who  attended 
the  meeting  of  gentlemen  with  this  object,  in  the  Eoyal  Hotel, 
St.  James'  Street,  on  the  4th  of  June,  were  Mr.  Huskisson,  Mr. 
Spring  Rice,  and  General  Gascoyne.  Mr.  Huskisson  urged  the 
promoters  to  renew  their  ajjplication  to  Parliament     They 
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had  secured  the  first  step  by  the  passing  of  their  precunble : 
the  measure  was  of  great  public  importance ;  and  whatever 
temporary  opposition  it  might  meet  with,  he  conceived  that 
Parliament  must  ultimately  give  its  sanction  to  the  under- 
taking. Similar  views  were  expressed  by  other  speakers; 
and  the  Deputation  went  back  to  Liverpool  determined  to 
renew  their  application  to  Parliament  in  the  ensuing  session. 
It  was  not  considered  desirable  to  employ  Mr.  Stephenson 
in  making  the  new  survey.  He  had  not  as  yet  established 
his  reputation  as  an  engineer  beyond  the  boundaries  of  his 
own  county,  and  the  promoters  of  the  bill  had  doubtless  felt 
the  disadvantages  of  this  in  the  course  of  their  parliamentary 
struggle.  They  therefore  resolved  now  to  employ  engineers 
of  the  highest  established  reputation,  as  well  as  the  best  sur- 
veyors that  could  be  obtained.  In  accordance  with  these 
views,  they  engaged  Messrs.  George  and  John  Eennie  to  be 
the  engineers  of  the  railway ;  and  Mr.  Charles  Vignolles,  on 
their  behalf,  was  appointed  to  prepare  the  plans  and  sections. 
The  line  which  was  eventually  adopted  difiered  somewhat 
from  that  surveyed  by  Mr.  James  and  Mr.  Stephenson, — 
entirely  avoiding  Lord  Sefton's  property,  and  passing  through 
only  a  few  detached  fields  of  Lord  Derby's,  at  a  considerable 
distance  from  the  Knowsley  domain.  The  principal  game 
preserves  of  the  district  were  carefully  avoided.  The  pro- 
moters thus  hoped  to  get  rid  of  the  opposition  of  the  most 
influential  of  the  resident  landowners.  The  crossing  of  cer- 
tain of  the  streets  of  Liverpool  was  also  avoided,  and  the 
entrance  contrived  by  means  of  a  tunnel  and  inclined  plane. 
The  new  line  stopped  short  of  the  river  Irwell  at  the  Man- 
chester end,  and  thus  in  some  measure  removed  the  ob- 
jections grounded  on  any  alleged  interruption  to  the  canal 
or  river  traflSc.  With  reference  to  the  use  of  the  locomotive 
engine,  the  promoters,  remembering  with  what  efi*ect  the 
objections  to  it  had  been  urged  by  the  opponents  of  the 
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measure,  intimated,  in  their  second  prospectos,  that  ^^as  a 
guarantee  of  their  good  faith  towards  the  public,  they  will 
not  require  any  clause  empowering  them  to  use  it ;  or  they 
will  submit  to  such  restrictions  in  the  employment  of  it  as 
Parliament  may  impose,  for  the  satisfaction  and  ample  pro- 
tection both  of  proprietors  on  the  line  of  road  and  of  the 
public  at  large.*** 

It  was  found  that  the  capital  required  to  form  the  line  of 
railway,  as  laid  out  by  the  Messrs.  Bennie,  was  considerably 
beyond  the  amount  of  Mr.  Stephenson's  estimate,  and  it 
became  a  question  with  the  Committee  in  what  way  the  new 
capital  should  be  raised.  A  proposal  was  made  to  the  Mar- 
quis of  Stafford,  who  was  principally  interested  in  the  Duke 
of  Bridgewater's  Canal,  to  become  a  shareholder  in  the  rail- 
way. A  similar  proposal,  it  will  be  remembered,  had  at  an 
earlier  period  been  made  to  Mr.  Bradshaw,  the  trustee  for 
the  property;  but  his  answer  was  ^^all  or  none,**  and  the 
negotiation  was  broken  o£  The  Marquis  of  Stafford,  how- 
ever, now  met  the  projectors  of  the  railway  in  a  more  con- 
ciliatory spirit,  and  it  was  ultimately  agreed  that  he  should 
become  a  subscriber  to  the  extent  of  1000  shares. 

The  survey  of  the  new  line  having  been  completed,  the 
plans  were  deposited,  the  standing  orders  duly  complied  with, 
and  the  bill  went  into  committee.  The  same  counsel  ap- 
peared for  the  promoters ;  but  the  examination  of  witnesses 
was  not  nearly  so  protracted  as  on  the  previous  occasion. 
Mr.  Earle  and  Mr.  Harrison  led  the  case  of  the  opposition. 

*  An  Account  of  the  Liverpool  and  Manchester  Railway:  comprising  a 
History  of  the  Farllamontary  Proceedings  preparatory  to  the  passing  of  the 
Act,  a  Description  of  the  Bailway  in  an  excursion  from  Liyerpool  to  Man- 
chester, and  a  popular  Blostration  of  the  Mechanical  Principles  applicable  to 
Railways  ;  also,  an  Abstract  of  the  Expenditure  from  the  commencement  of 
the  undertaking,  with  Observations  on  the  same.  By  Henry  Booth,  Treasurer 
to  the  Ck)mpany.    Liverpool :  Wales  and  Baines. 
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The  bill  went  into  committee  on  the  6th  of  Maxch,  and  on 
the  16th,  the  preamble  was  declared  proved  by  a  majority  of 
forty-three  to  eighteen.  On  the  third  reading  in  the  House  of 
Commons,  an  animated,  and  what  now  appears  a  very  amusing, 
discussion  took  place.  The  Hon.  Edward  Stanley  moved  that 
the  bill  be  read  that  day  six  months ;  and  in  the  course  of 
his  speech  he  imdertook  to  prove  that  the  railway  trains 
would  take  (en  hours  on  the  journey,  and  that  they  could 
only  be  worked  bgr  horses.  Sir  Isaac  Coffin  seconded  the 
motion ;  and  in  doing  so,  denounced  the  project  as  a  most 
flagrant  imposition.  He  would  not  consent  to  see  widows' 
premises  invaded ;  and  how,"  he  asked,  in  the  most  dignified, 
senatorial  manner,  "  how  would  any  person  like  to  have  a 
railroad  tmder  his  parlour  window?  .  .  .  What,  he 
would  like  to  know,  was  to  be  done  with  all  those  who  had 
advanced  money  in  making  and  repairing  turnpike-roads? 
What  with  those  who  may  still  wish  to  travel  in  their  own  or 
hired  carriages,  after  the  fashion  of  their  forefathers  ?  What 
was  to  become  of  coach-makers  and  harness-makers,  coach- 
masters  and  coachmen,  innkeepers,  horse-breeders,  and  horse- 
dealers?  Was  the  House  aware  of  the  smoke  and  the  noise, 
the  hiss  and  the  whirl,  which  locomotive  engines,  passing  at 
the  rate  of  ten  or  twelve  miles  an  hour,  would  occasion  ? 
Neither  the  cattle  ploughing  in  the  fields  or  grazing  in  the 
meadows  could  behold  them  without  dismay.  .  .  .  Iron 
would  be  raised  in  price  100  per  cent.,  or,  more  probably, 
exhausted  altogether!  It  would  be  the  greatest  nuisance, 
the  most  complete  disturbance  of  quiet  and  comfort  in  all 
parts  of  the  kingdom,  that  the  ingenuity  of  man  could 
invent  1" 

Mr.  Huskisson  and  other  speakers,  though  unable  to  reply 
to  such  arguments  as  these,  strongly  supported  the  bill,  and 
it  passed  the  third  reading  by  a  majority  of  eighty-eight  to 
forty-one. 
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The  bill  passed  the  House  of  Lords  almost  unanimously, — 
the  only  opponents  being  the  Earl  of  Derby  and  his  relative 
the  Earl  of  Wilton.  "  The  evidence  on  both  sides,"  says  Mr. 
Booth,  "  was  similar  in  eflfect  to  that  oflFered  in  the  House  of 
Commons.  On  the  subject  of  the  locomotive  engine,  how- 
ever —  a  machine  which  had  been  represented  to  the  House 
of  Commons  in  so  formidable  a  light  —  evidence  was  brought 
forward  by  the  opponents  of  the  bill ;  but  so  poor  a  case  was 
made,  and  so  little  objectionable  did  the  engine  appear  to  be, 
even  from  the  testimony  of  the  opponents,  that  the  Lords  did 
not  think  it  necessary  to  have  any  evidence  on  the  other  side, 
although  it  was  tendered  by  the  counsel  for  the  bill."* 

The  cost  of  obtaining  the  act  amounted  to  the  enormous 
sum  of  27,000/. 

At  the  first  meeting  of  the  directors  of  the  Company  at 
Liverpool,  the  selection  of  a  principal  engineer  was  taken 
into  consideration.  The  magnitude  of  the  proposed  works, 
and  the  vast  consequences  involved  in  the  experiment,  were 
deeply  impressed  upon  their  minds;  and  they  resolved  to 
secure  the  services  of  a  resident  engineer  of  proved  ex- 
perience and  ability.  Their  attention  was  naturally  directed 
to  Mr.  Stephenson  as  the  best  man  to  carry  out  the  under- 
taking ;  at  the  same  time  they  desired  to  have  the  benefit  of 
the  Messrs.  Rennie's  professional  assistance  in  superintending 
the  works.  Mr.  George  Eennie  had  an  interview  ^vith  the 
directors  on  the  subject,  and  proposed  to  imdertake  the  chief 
superintendence,  making  six  visits  in  each  year,  and  stipu- 
lating that  he  should  have  the  appointment  of  the  resident 
engineer.  But  the  responsibility  attaching  to  the  direction 
in  the  matter  of  the  efficient  carrying  on  of  the  works,  would 
not  admit  of  their  being  influenced  by  ordinary  punctilios  on 
the  occasion,  and  they  accordingly  declined  Mr.  Eennie's  pro- 

•  Mr.  Bootli's  Account,  &c.  \\  33. 
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posal^  and  proceeded  to  appoint  Mr.  George  Stephenson  their 
principal  engineer  at  a  salary  of  1000/.  per  annum. 

The  appointment  of  Mr.  Stephenson  was  alleged  as  a 
grievance  by  the  Messrs.  Eennie,  but  we  cannot  see  that  the 
directors  could  have  acted  diflferently  on  the  occasion.  His 
practical  experience  and  ability  were  undoubted ;  his  fertility 
in  expedients  had  been  tried  and  proved  in  the  course  of  a 
long  life,  twenty  years  of  which  had  now  been  directed  to 
railway  working  and  construction ;  he  had  nearly  completed 
the  works  of  the  Stockton  and  Darlington  Eailway,  which  were 
the  admiration  of  all  who  had  seen  them.  There  was,  indeed, 
no  other  man  in  England  to  compare  with  him  in  point  of 
practical  railway  knowledge  and  experience;  and  the  Liver- 
pool and  Manchester  directors  would  have  neglected  the  duty 
which  they  owed  to  their  proprietors,  had  they,  out  of  per- 
sonal regard  or  predilection  for  Mr.  Eennie,  selected  him  in 
preference  to  George  Stephenson,  In  the  course  of  his  six 
visits  in  the  year,  he  could  have  given  but  an  intermittent 
attention  to  the  works  connected  with  the  undertaking,  the 
magnitude  of  which  required  the  constant  personal  supervision 
of  an  engineer  of  practical  ability.  The  result  amply  justified 
the  wisdom  of  the  selection  which  the  directors  made. 

Mr.  Stephenson  was  no  sooner  appointed  engineer,  than  he 
made  arrangements  to  commence  the  works.  He  began  with 
the  "  impossible  "  —  to  do  that  which  the  most  distinguished 
engineers  of  the  day  had  declared  that  ^*  no  man  in  his  senses 
would  undertake  to  do "  —  namely,  to  make  the  road  over 
Chat  Moss !  The  draining  of  the  Moss  was  commenced  in 
Jime,  1826.  It  was,  indeed,  a  most  formidable  undertaking, 
and  it  has  been  well  observed  that  to  carry  a  railway  along, 
under,  or  over  such  a  material  as  the  moss  presented,  could 
never  have  been  contemplated  by  an  ordinary  mind.*    Michael 

*  Licat.  Lecount*8  Practical  Treatise  on  Bailways,  p.  47.  (originallj  pub- 
lished as  the  Article  '*  Rail  ways,*'  in4he  Encyclopedia  Britannica.} 
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Drayton  supposed  Ghat  Moss  to  have  had  its  origin  at  the 
deluga  Nothing  more  impassable  could  have  been  imagined 
than  that  dreary  waste ;  and  Mr.  Qiles  only  spoke  the  popular 
feeling  of  the  day  when  he  declared  that  no  carriage  could 
stand  on  it  ^^  short  of  the  bottom."  In  this  bog,  singular  to 
say,  Mr.  Boscoe,  the  accomplished  historian  of  the  Medids, 
buried  his  fortune  in  the  hopeless  attempt  to  cultivate  it. 
Nevertheless,  farming  operations  had  for  some  time  been 
going  on  and  were  extending  along  the  verge  of  the  moss ;  but 
the  tilled  ground,  underneath  which  the  bog  extended,  was  so 
soft  that  the  horses,  when  ploughing,  were  provided  with  flat* 
soled  boots,  to  prevent  their  hoofs  sinking  deep  into  the  soiL 

Mr.  Stephenson  proceeded  to  form  the  line  in  the  fol- 
lowing manner:  — He  had  deep  drains  cut  about  five  yards 
apart,  and  when  the  moss  between  those  drains  had  become 
perfectly  dry,  it  was  used  to  form  the  embankment,  where 
necessary;  and  so  well  did  it  succeed,  that  only  about 
four  times  the  quantity  was  required  that  would  have  been 
necessary  on  hard  ground.  Where  the  road  was  to  be  on 
a  level,  drains  were  cut  on  each  side  of  the  intended 
line,  by  which,  intersected  with  occasional  cross  drains,  the 
upper  part  of  the  moss  became  dry  and  tolerably  firm; 
and  on  this  hurdles  were  placed,  either  in  double  or  single 
layers,  as  the  case  required,  four  feet  broad  and  nine  feet 
long,  covered  with  heath.  The  ballast  was  then  placed  on 
these  floating  hurdles ;  longitudinal  bearings,  as  well  as  cross 
sleepers,  were  used  to  support  the  rails  where  necessary ;  and 
the  whole  was  thoroughly  drained.  In  the  cutting,  the  work 
had  to  be  accomplislied  by  drainage  alone.  Tlie  only  ad- 
vantage in  favour  of  these  operations  was,  tliat  the  surface  of 
the  moss  was  somewhat  higher  than  the  surrounding  coimtry, 
which  circumstance  partially  assisted  the  drainage.  In  pro- 
ceeding with  these  operations,  however,  difficulties  from  time 
to  time  presented  themselves,  which  were  overcome  with  sin- 
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gular  sagacity  by  the  engineer.  Thus^  when  the  longitudinal 
drains  were  first  cut  along  either  side  of  the  intended  railway, 
the  oozy  flidd  of  the  bog  poured  in,  threatening  in  many 
places  to  fill  it  up  entirely,  and  bring  it  back  to  the  original 
leveL  Mr.  Stephenson  then  hit  upon  the  following  expedient. 
He  sent  to  Liverpool  and  Manchester,  and  bought  up  all  the 
old  tallow  casks  that  could  be  found ;  and,  digging  out  the 
trench  anew,  he  had  the  casks  inserted  along  the  bottom,  their 
ends  thrust  into  each  other, — thus  keeping  up  the  continuity 
of  the  drain.  The  pressure  of  the  bog,  however,  on  both 
sides  of  the  casks,  as  well  as  from  beneath,  soon  forced  them 
out  of  position,  and  the  line  of  casks  lay  imequally  along  the 
surface.  They  were  then  weighted  with  clay  for  the  purpose 
of  keeping  them  down.  This  expedient  proved  successful, 
and  the  drainage  proceeded.  Then  the  moss  between  the  two 
lines  of  drains  was  spread  over  with  hurdles,  sand,  and  earth, 
for  the  purpose  of  forming  the  road.  But  it  was  soon  ap- 
parent, that  this  weight  was  squeezing  down  the  moss  and 
making  it  rise  up  on  either  side  of  the  line,  so  that  the 
railway  lay  as  it  were  in  a  valley,  aiad  formed  one  huge  drain 
running  across  the  bog.  To  correct  this  defect,  the  moss  was 
weighted  with  hurdles  and  earth,  to  the  extent  of  about  thirty 
feet  outside  of  the  line  on  either  side,  by  which  means  the 
adjacent  bog  was  forced  down,  and  the  line  of  railway  in  the 
centre  was  again  raised  to  its  proper  position.  By  these 
expedients,  the  necessity  for  devising  which  was  constantly 
occurring  and  as  constantly  met  with  remarkable  success, 
the  work  went  forward  and  the  rails  were  laid  down. 

Mr.  Stephenson  himself  thus  described  the  general  outline 
of  this  formidable  work,  in  an  accoimt  which  he  furnished  to 
Mr.  Charles  Knight,  dated  the  1st  November,  1828  * :  — 

*^  Chat  Moss  extends  four  miles  along  the  line  of  road.     On 

*  Ck>mpamon  to  the  Almanac  and  Year  Book  of  General  Information  for 
1829. 
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to  the  atmosphere  much  more  favourable  for  evaporation  than 
the  heath.  Indeed,  the  latter  being  a  bad  conductor  of  heat, 
tends  much  to  keep  the  temperature  of  the  moss  below  that 
of  the  air.  The  covering  of  the  moss,  from  the  nature  of  the 
surface  which  it  presents  to  the  atmosphere,  also  materially 
assists  in  reducing  the  temperature  of  the  subjacent  moss,  by 
the  rapid  radiation  of  caloric." 

The  formation  of  the  heavy  embankment,  above  referred 
to,  on  the  edge  of  the  moss,  presented  considerable  diffi- 
culties. The  weight  of  the  earth  pressed  it  down  through  the 
fluid,  and  thousands  of  cubic  yards  were  engulfed  before  the 
road  made  any  approach  to  the  required  level.  For  weeks 
the  stuff  was  poured  in,  and  little  or  no  progress  seemed  to 
have  been  made.  The  directors  of  the  railway  became  alarmed, 
and  they  feared  that  the  evil  prognostications  of  the  eminent 
civil  engineers  were  now  about  to  be  realised.  Mr.  Ste- 
phenson was  asked  for  his  opinion,  and  his  invariable  answer 
was — "We  must  persevere."  And  so  he  went  on;  but  still 
the  insatiable  bog  gaped  for  more  material,  which  was 
emptied  in  truck-load  after  truck-load  without  any  apparent 
effect.  Then  a  special  meeting  of  the  board  was  summoned, 
and  it  was  held  upon  the  spot,  to  determine  whether  the  work 
should  be  proceeded  with,  or  abandoned!  Mr.  Stephenson 
himself  afterwards  described  the  transaction  at  a  public  dinner 
given  at  Birmingham,  on  the  23rd  of  December,  1837,  on  the 
occasion  of  a  piece  of  plate  being  presented  to  his  son,  the 
engineer  of  the  London  and  Birmingham  Railway.  He  related 
the  anecdote,  he  said,  for  the  purpose  of  impressing  upon 
the  minds  of  those  who  heard  him  the  necessity  of  perse- 
verance. 

"After  working  for  weeks  and  weeks,**  said  he,  "in  filling  in 
materials  to  form  the  road,  there  did  not  yet  appear  to  be 
the  least  sign  of  our  being  able  to  raise  the  solid  embank- 
ment one  single  inch ;  in  short,  we  went  on  filling  in  without 
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the  slightest  apparent  effect.  Even  my  assistants  b^an  to 
feel  uneasy,  and  to  doubt  of  the  success  of  the  scheme.  The 
directors,  too,  spoke  of  it  as  a  hopeless  ta^  and  at  length 
they  became  seriously  alarmed ;  so  much  so  indeed,  that  a 
board  meeting  was  held  on  Chat  Moss  to  decide  whether  I 
should  proceed  any  further.  They  had  previously  taken  the 
opinion  of  other  engineers,  who  reported  unfavourably.  There 
was  no  help  for  it,  however,  but  to  go  on.  An  immense 
outlay  had  been  incurred,  and  great  loss  would  have  been 
occasioned  had  the  scheme  been  then  abandoned  and  the  line 
taken  by  another  route.  So  the  directors  were  compelled  to 
allow  me  to  go  on  with  my  plans,  in  the  ultimate  success  of 
which  I  myself  never  for  one  moment  doubted.  Determined, 
therefore,  to  persevere  as  before,  I  ordered  the  works  to  be 
carried  on  vigorously ;  and,  to  the  surprise  of  every  one  con- 
nected  with  the  undertaking,  in  six  months  from  the  day  on 
which  the  board  had  held  its  special  meeting  on  the  moss,  a 
locomotive  engine  and  carriage  passed  over  the  very  spot  with 
a  party  of  the  directors'  friends  on  their  way  to  dine  at  Man- 
chester." 

The  idea  which  bore  him  up  in  the  face  of  so  many  adverse 
opmions,  in  assuming  that  a  safe  road  could  be  formed  across 
the  floating  bog,  was  this: — That  a  ship  floated  in  water,  and 
that  the  moss  was  certainly  more  capable  of  supporting  such 
a  weight  than  water  was ;  and  he  knew  that  if  he  could  once 
get  the  material  to  float  he  would  succeed.  That  his  idea 
was  correct  is  proved  by  the  fact  that  Chat  Moss  now  forms 
the  very  best  part  of  the  line  of  railroad  between  Liverpool 
and  Manchester.  Nor  was  the  cost  of  construction  of  this 
part  of  the  line  excessive.  The  formation  of  the  road  across 
Chat  Moss  amounted  to  about  28,000/.,  Mr.  Giles's  estimate 
having  been  270,000/. ! 

Diu-ing  the  progress  of  these  works  the  most  ridiculous 
rumours  were  sot  afloat.     Tlie  drivers  of  the  stage-coaches. 
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who  feared  for  their  calling,  brought  the  alarming  intelligence 
into  Manchester  from  time  to  time,  that  ^^  Chat  Moss  was 
blown  up  1 "  "  Hundreds  of  men  and  horses  had  sunk  in  the 
bog  and  the  works  were  completely  abandoned!"  The 
engineer  himself  was  declared  to  have  been  swallowed  up  in 
the  Serbonian  bog ;  and  "  railways  were  at  an  end  for  ever  1 " 
With  the  originators  of  these  alarming  reports,  the  wish  was 
father  to  the  thought.  The  majority  of  people  knew  nothing 
about  railways — they  were  yet  a  deep  mystery  —  and  they 
were  not  disposed  to  believe  in  them  till  they  had  seen  them 
put  to  the  proo£  The  rumours  were  therefore  credited  for 
the  time,  imtil  supplanted  by  others. 

Although  the  works  of  the  Liverpool  and  Manchester  Sail- 
way  are  of  a  much  less  formidable  character  than  those  of 
many  lines  which  have  since  been  constructed,  they  were  then 
regarded  as  of  the  most  stupendous  description.  Indeed, 
the  like  of  them  had  not  before  been  executed  in  England. 
There  were  sixty-three  bridges  over  and  under  the  line  at  dif- 
ferent points.  The  great  Sankey  viaduct,  consisting  of  nine 
arches  of  fifty  feet  span,  was  a  noble  structure,  rising  to  a 
height  of  nearly  seventy  feet  above  the  level  of  the  Sankey 
canal.  The  skew  bridge  at  Bainhill,  the  bridge  at  Newton, 
and  the  bridge  over  the  Irwell  at  Manchester,  are  still  looked 
upon  as  good  specimens  of  railway  work,  and  at  the  time  of 
their  formation  were  regarded  with  high  admiration  by  en- 
gineers. The  tunnel  \mder  part  of  the  town  of  Liverpool,  and 
the  Olive  Mount  excavation — a  deep  cutting  through  solid 
sandstone  rock,  extending  for  upwards  of  two  miles — were 
formidable  works,  occupying  much  time  in  the  quarrying  and 
removal  of  the  stone.  Some  idea  of  the  extensive  character 
of  the  cuttings  may  be  formed  from  the  fact  that  upwards  of 
three  millions  of  cubic  yards  of  stone,  clay,  and  soil,  were 
removed  and  formed  into  embankments  at  various  parts  of 
the  line. 
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In  the  constmction  of  the  railway,  Mr.  Stephenson's  capa- 
ci^  for  organising  and  directing  the  laboors  of  a  large  number 
of  workmen  of  all  kinds,  eminently  displayed  itself.  A  vast 
quantity  of  ballast-waggons  had  to  be  constmcted  for  the 
purposes  of  the  work,  and  implements  and  materials  had  to 
be  collected,  before  the  mass  of  labour  to  be  employed  could 
be  efficiently  set  in  motion  at  the  various  points  of  the  line. 
There  were  not  at  that  time,  as  there  are  now,  large  con- 
tractors possessed  of  railway  plant,  capable  of  executing  earth- 
works on  a  large  scale.  There  was  no  division  of  labour 
between  the  engineer  and  the  contractor,  such  as  now  exists. 
The  engineer  had  then  not  only  to  contrive  the  plant,  but  to 
organise  the  laboiu*,  and  direct  it  in  person.  The  very 
labourers  themselves  had  to  be  trained  to  their  work  by  the 
engineer ;  and  it  was  on  the  Liverpool  and  Manchester  Sail- 
way  that  Mr.  Stephenson  first  called  into  existence  that  for- 
midable band  of  navvies,  whose  handiworks  will  be  the  wonder 
and  admiration  of  succeeding  generations.  Looking  at  their 
gigantic  traces,  the  men  of  some  future  age  may  be  foimd 
ready  to  declare  of  the  engineer  and  of  his  workmen,  that 
*'  there  were  giants  in  those  days." 

Tliese  nav>'ies  wore  men  drawn  by  the  attraction  of  good 
wages  from  all  parts  of  the  kingdom,  and  they  were  ready 
for  any  sort  of  rougli  work.  Many  of  the  labourers  employed 
on  the  Liverpool  line  were  Irish ;  others  were  from  the  North- 
umberland and  Durliam  railways,  where  they  had  been  accus- 
tomed to  similar  work ;  the  best  and  most  powerful  came  from 
the  hilly  districts  of  I^ncashire  and  Yorkshire,  where  men 
of  the  finest  physical  development  in  England  are  to  be 
found ;  and  some  were  drawn  from  the  loose  and  unemployed 
population  of  the  surrounding  counties.  Working  together, 
eating,  drinking,  and  sleeping  together,  and  daily  exposed  to 
the  same  influences,  they  soon  began  to  assume  a  distinct  and 
well-defined  character,  strongly  marking  them  from  the  popu- 
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lation  of  the  districts  in  which  they  laboured.  Beckless  alike 
of  his  life  as  of  his  earnings,  the  nawie  worked  hard  and 
lived  hard.  For  his  lodging,  a  hut  of  turf  would  content 
him ;  but  he  required  large  quantities  of  flesh  meat,  and  what 
remained  of  his  wages  was  usually  spent  in  drink.  With  few 
or  no  domestic  ties  to  bind  him,  or  family  afiections  to  soften 
his  nature,  —  wanting  in  moral  and  religious  training,  and 
placed  suddenly  in  the  receipt  of  high  wages,  paid  at  unusually 
long  intervals, —  the  nawie  shortly  became  distinguished  by 
a  sort  of  savage  manners,  which  contrasted  strangely  with 
those  of  the  surrounding  population.  BKs  pay-night  was  ge- 
nerally a  saturnalia  of  riot  and  disorder,  dreaded  by  the  inha- 
bitants of  the  quiet  villages  along  the  line  of  works.*  Yet 
these  brawny  labourers,  with  their  powerful  bones  and  mus- 
cles, ignorant  and  violent  though  they  might  be,  were  usually 
good-hearted  fellows  in  the  main, —  frank  and  open-handed 
with  their  comrades,  and  ready  to  share  their  last  penny  with 
those  in  distress.  As  for  their  powers  of  endurance,  probably 
no  class  of  labourers  in  the  world  can  compete  with  them : 
they  have  been  toiled  after  in  vain  by  French  and  Grerman 
labourers,  who  have  failed  to  justify  the  claim  to  be  paid  a 
similarly  high  rate  of  wages.     Their  pluck  is  wonderful,  and 

*  The  navvies,  from  the  natnre  of  their  emploTment,  and  their  hitherto 
utterly  neglected  state,  form,  at  once,  a  distinct  race,  and  have  names,  laws, 
and  customs,  common  exclusively  to  themselves.  Many  never  hear  their  real 
names  pronounced,  but  are  entered  in  the  contractor's  books,  and  spoken  of 
and  to,  as  Gipsy  Joe,  Fancy  Bob,  Bcllerophon,  Fisherman,  Fighting  Jack, 
Brummagem,  Long  Sam,  &c  &c.  They  have  a  marriage  ceremony,  which 
consists  in  the  couple  jumping  over  a  broomstick,  in  the  presence  of  a  room« 
fall  of  men,  met  to  drink  on  the  occasion,  and  the  couple  are  put  to  bed  at 
once,  in  the  same  room.  Change  of  scene  is  a  strong  feature  in  the  character 
of  the  men ;  and  when  work  is  brisk,  no  inducement  will  keep  them  steadily  at 
work.  They  have  not  comfortable  lodgings ;  they  drink,  quarrel,  fight,  and 
leave ;  and  thus  their  lives  are  one  continued  round  of  hard  work,  drunkenness, 
and  poverty.  —  Edwin  Chadwkk's  Paptr  read  before  the  Statistical  Society  <if 
Manchester  in  1846. 
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their  contempt  for  danger  almost  proverbiaL  Indeed,  the 
most  dangerous  sort  of  labour  —  such  as  working  horse-barrow 
runs,  in  which  accidents  are  of  constant  occurrence — has 
always  been  most  in  request  amongst  them,  the  danger  seem- 
ing to  be  one  of  its  chief  recommendations. 

It  was  some  time,  however,  before  Mr.  Stephenson  could, 
out  of  the  raw  material  of  labourers  attracted  to  the  Liverpool 
and  Manchester  line,  form  an  efficient  body  of  workmen  of 
this  sort.  The  greatest  difficulty  was  experienced  in  pushing 
on  the  works  connected  with  the  formation  of  the  tunnel  under 
Liverpool,  2200  yards  in  length.  The  blasting  and  hewing 
of  the  rock  was  vigorously  carried  on  night  and  day ;  and 
the  engineer's  practical  experience  in  the  collieries  here  proved 
of  great  use  to  him.  Many  difficulties  had  to  be  encountered 
and  overcome  in  the  formation  of  the  tunnel,  the  rock  vary- 
ing in  hardness  and  texture  at  different  parts.  In  some 
places,  the  miners  were  deluged  by  water,  which  surged  from 
the  soft  blue  shale  found  at  the  lowest  level  of  the  tunnel. 
In  other  places,  beds  of  wet  sand  were  cut  through,  and  there 
careful  propping  and  pinning  were  necessary  to  prevent  the 
roof  from  tumbling  in,  until  the  masonry  to  support  it  could 
be  erected.  On  one  occasion,  while  Mr.  Stephenson  was  absent 
from  Liverpool,  a  mass  of  loose  moss-earth  and  sand  fell  from 
the  roof,  which  had  been  insufficiently  propped.  The  miners 
withdrew  from  the  work ;  and  on  Mr.  Stephenson's  return,  he 
found  them  in  a  refractory  state,  refusing  to  re-enter  the 
tunnel.  lie  induced  them,  however,  by  his  example,  to 
return  to  their  labours ;  and  when  the  roof  had  been  secured, 
the  work  went  on  again  as  before.  WTien  there  was  danger, 
he  was  always  ready  to  share  it  with  the  men ;  and  gather- 
ing confidence  from  his  fearlessness,  they  proceeded  vigor- 
ously with  the  undertaking,  boring  and  mining  their  way 
towards  the  light.  In  the  superintendence  of  this  formidable 
portion  of  the  works,  Mr.  Stephenson  was  ably  seconded  by 
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Mr.  Locke^  his  pupil  and  assistant.  The  joinings  of  the 
different  tunnel  lengths  were  accurately  and  satisfactorily 
effected,  and  the  tunnel  was  completed  in  June,  1828. 

By  the  end  of  the  same  year,  the  directors  found  they  had 
expended  460,0002.  on  the  works,  and  that  they  were  still  £eu: 
from  completion.  They  looked  at  the  loss  of  interest  on  this 
large  investment,  and  began  to  grumble  at  the  delay.  They 
desired  to  see  their  capital  becoming  productive ;  and  in  the 
spring  of  1829,  they  urged  the  engineer  to  push  on  the  works 
with  increased  vigour.  Mr.  Cropper,  one  of  the  directors,  who 
took  an  active  interest  in  their  progress,  said  to  him,  one  day, 
"  Now,  George,  thou  must  get  on  with  the  railway,  and  have  it 
finished  without  further  delay :  thou  must  really  have  it  ready 
for  opening  by  the  first  day  of  January  next."  "  Consider  the 
heavy  character  of  the  works,  sir,  and  how  much  we  have 
been  delayed  by  the  want  of  money,  not  to  speak  of  the 
wetness  of  the  weather :  it  is  impossible."  "  Impossible  1 " 
rejoined  Cropper ;  "  I  wish  I  could  get  Napoleon  to  thee  —  he 
would  tell  thee  there  is  no  such  word  as  ^  impossible '  in  the 
vocabulary."  "  Tush  I "  exclaimed  Stephenson,  with  warmth ; 
"  don't  speak  to  me  about  Napoleon  1  Give  me  men,  money, 
and  materials,  and  I  will  do  what  Napoleon  couldn't  do  — 
drive  a  railroad  from  Liverpool  to  Manchester  over  Chat 
Moss  1 "  And  truly,  the  formation  of  a  high  road  over  that 
bottomless  bog  was,  apparently,  a  far  more  difficult  task 
than  the  hewing  even  of  Napoleon's  far-famed  road  across  the 
Simplon. 

The  directors  had  more  than  once  been  pressed  by  want  of 
funds  during  the  progress  of  the  works.  The  coimtry  had 
scarcely  yet  recovered  from  the  general  panic  and  crash  of 
1825,  and  it  was  with  difficulty  that  the  calls  could  be  raised 
from  the  shareholders.  A  loan  of  100,000i.  was  obtained 
from  the  Exchequer  Loan  Commissioners  in  1826,  and  in 
1829  an  Act  was  obtained  enabling  the  company  to  raise 
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further  capital^  to  provide  working  plant  for  the  railway. 
Two  Acts  were  also  obtained  during  the  progress  of  the  works, 
enabling  deviations  and  alterations  to  be  made,  one  to  im- 
prove the  curves  and  'shorten  the  line  near  Bainhill,  and  the 
other  to  carry  the  line  across  the  Irwell  into  the  town  of 
Manchester.  Thanks  to  the  energy  of  the  engineer,  the  in- 
dustry of  his  labourers,  and  the  improved  supply  of  money 
by  the  directors,  the  railway  made  rapid  progress  in  the 
course  of  the  year  1829.  Double  sets  of  labourers  were  em- 
ployed on  Chat  Moss  and  at  other  points,  in  carrying  on  the 
works  by  night  and  day,  the  night  shifts  working  by  torch 
and  fire-light;  and  at  length,  the  work  advancing  at  all 
points,  the  directors  saw  their  way  to  the  satis&ctory  com- 
pletion of  the  undertaking. 

During  the  formation  of  the  railway,  and  indeed  almost  im- 
mediately after  his  appointment  as  its  chief  engineer,  Mr. 
Stephenson,  feeling  that  he  was  now  engaged  in  the  greatest 
enterprise  of  his  life,  and  that  his  sanguine  anticipations  as 
to  railways  were  on  the  eve  of  being  realised,  determined  to 
send  for  his  son  Robert  from  Central  America.  He  wanted 
some  one  to  stand  by  him  and  aid  him  in  developing  his 
plans  as  to  the  railway  system,  more  especially  with  reference 
to  their  working  by  locomotives ;  for  he  did  not  bate  one  jot 
of  faith  and  hope  as  to  their  ultimate  success.  But  he 
needed  near  him  some  close  friend  and  helper,  and  he  knew 
that  he  could  rely  on  the  now  matured  judgment  and  ex- 
perience of  his  son.  He  accordingly  wrote,  urgently  pressing 
him  to  return  home;  and  about  the  middle  of  the  year  1827, 
Robert  left  Columbia  for  England,  which  he  reached  in  De- 
cember of  the  same  year. 

On  his  way  to  England,  Mr.  Stephenson  had  a  singular 
rencontre  with  a  person  well  known  in  connection  with  the 
early  history  <;f  the  locomotive.  He  was  waiting  for  a  ship 
in  which  to  embark  for  New  York,  in  the  small  town  of  Car- 
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tagena  on  the  Gulf  of  Darieiu  No  ship  being  ready  to  sail, 
he  was  under  the  necessity  of  staying  for  some  days  in  the 
place^  then  desolated  by  the  ravages -of  the  yellow  fever. 
Sitting  one  day  in  the  large^  bare^  comfortless  room  of  the 
miserable  hotel  of  the  almost  deserted  town^  he  observed  two 
strangers  whom  he  at  once  perceived  to  be  English.  They 
were  waitings  like  himself^  to  take  ship  for  England.  One  of 
the  strangers  was  a  tall  gaunt  man^  with  shrunken  flesh, 
on  which  his  shabby  clothes  hung  loosely.  On  making  in- 
quiry he  found  it  was  Trevethick  1  He  was  on  his  way  from 
the  gold  mines  of  Peru,  and  was  penniless  I  Still  he  was  full 
of  speculation,  and  was  returning  to  England,  where  he  was 
to  organise  a  grand  gold-mining  company  that  was  to  make 
the  fortunes  of  thousands.  Trevethick  and  his  friend  had 
lost  everything  in  their  journey  across  the  country  from 
Peru.  They  had  forded  rivers  and  wandered  through  forests, 
leaving  all  their  baggage  behind  them,  and  had  reached  thus 
far  with  only  the  clothes  upon  their  back&  Their  money 
was  all  spent,  and  they  were  only  too  happy  to  have  arrived 
at  Cartagena  with  their  lives. 

The  adventures  of  Trevethick  in  connection  with  his  gold- 
mining  speculations,  have  almost  the  air  of  romance.  It  will 
be  remembered  that  his  high-pressure  engine,  adapted  for 
travelling  on  roads,  was  invented  as  early  as  1802.  The 
model  was  beautifully  finished,  and  foimd  its  way  to  London 
as  a  mechanical  curiosity.  There  it  remained  until  the  year 
1811,  when  M.  Fran9ois  Uvill6  arrived  in  England  from 
Peru,  for  the  purpose  of  obtaining  steam  machinery  where- 
with to  clear  the  gold  mines  of  water,  by  which  some  of  the 
richest  in  that  country  had  been  totally  drowned,  and  had 
consequently  fallen  into  decay.  Uvill6,  however,  foimd  little 
encouragement  to  pursue  his  plan*  The  rarity  of  the  at- 
mosphere in  the  lofty  regions  of  the  Cordilleras,  and  the 
impracticability  of  conveying  large  engines  over  almost  in- 
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accessible  mountains^  presented  difficulties  apparently  too 
great  to  be  surmounted.  He  was  about  to  leave  England 
in  despair,  when  one  day  passing  through  a  street  leading 
out  of  Fitzroy-square,  in  London,  he  accidentally  observed 
the  model  of  a  steam  engine  exposed  for  sale  in  the  shop 
of  a  Mr.  Roland.  It  was  Trevethick's  model  of  his  loco- 
motive engine.  Uvill6  was  struck  with  its  simplicity  and 
excellence  of  construction,  and  bought  it  at  once  for  twenty 
guineas.  He  carried  the  model  with  him  to  Lima,  and 
tried  its  effects  on  the  highest  ridges  of  Pasco.  The  ac- 
tion of  the  engine  exceeded  even  his  sanguine  expectations. 
An  association  was  formed  in  Lima  for  the  purpose  of  con- 
tracting with  the  proprietors  of  the  flooded  gold  mines  to 
dear  them  of  water  by  powerful  engines  similarly  constructed ; 
and  M.  Uville  again  embarked  for  England  to  obtain  them, 
taking  his  passage  to  Falmouth.  Amongst  his  fellow  pas- 
sengers was  a  Mr.  Teague,  with  whom  he  entered  into 
conversation  on  the  subject  of  his  project;  and,  expressing  to 
him  his  wish  to  find  out  the  author  of  the  model  he  had 
taken  to  Lima,  he  was  delighted  to  hear  Mr.  Teague  reply, 
"Mr.  Trevethick  is  my  near  relative,  and  within  a  few  hours 
after  our  arrival  at  Falmouth  I  can  bring  you  together." 

Trevethick  was  still  residing  at  Camborne,  and  Uvill6  was 
entertained  by  him  there  for  some  months,  during  which  a 
scheme  was  matured.  Trevethick's  sanguine  mind  was  in- 
flamed by  the  prospects  held  out  by  his  new  friend.  He 
entered  into  an  engagement  to  provide  nine  pumping  en- 
gines, made  after  his  locomotive  model,  at  a  cost  of  about 
10,000/.,  and  they  were  made  and  shipped  for  Lima,  in  Sep- 
tember, 1814.  Arrived  there,  they  were  with  great  difficulty 
transported  across  the  mountains,  and  it  was  not  until  about 
the  middle  of  1816  that  one  of  them  was  set  to  work, 
exciting  intense  curiosity.  The  official  deputation  appointed 
by  the  Peruvian  government  to  superintend  the  operations. 
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reported  the  facts  connected  with  the  commencement  of  the 
works^  and  concluded  thus: — "We  are  ambitious  of  trans- 
mitting to  posterity  the  details  of  an  imdertaking  of  such  pro- 
digious magnitude^  from  which  we  anticipate  a  torrent  of 
silver  that  shall  fill  surrounding  nations  with  astonishment." 

Trevethick  was  meanwhile  engaged  in  England^  in  pro- 
viding further  supplies  of  steam  engines,  as  well  as  in 
constructing  coining  apparatus  for  the  Peruvian  mint,  and 
furnaces  for  purifying  the  silver  ore  by  fusion.  In  Oc- 
tober, 1816,  he  set  sail  for  Lima^  thinking  no  more  of 
the  locomotive  engine,  which  was  now  safe  in  the  hands,  of 
George  Stephenson.  Trevethick  had  a  more  immediate 
prospect  before  him  of  both  fame  and  gain.  On  landing  at 
Lima,  he  was  received  with  public  honours  and  rejoicings, 
was  immediately  presented  to  the  Viceroy,  and  most  gra- 
ciously received.  The  Lima  Oazette  officially  announced  the 
arrival  of  "  Don  Bicabdo  Tkevethick,  an  eminent  professor 
of  mechanics,  machinery,  and  mineralogy,  inventor  and  con- 
structor of  the  engines  of  the  last  patent,  and  who  directed 
in  England  the  execution  of  the  machinery  now  at  work  in 
Pasco."  His  advent  was  described  as  forming  an  epoch  in 
the  prosperity  of  Peru.  The  Viceroy  ordered  a  guard  of 
honour  to  attend  him,  and  M.  Uvilld,  writing  to  his  asso- 
ciates, declared  that  Heaven  had  sent  them  Don  Eicardo 
Trevethick,  for  the  prosperity  of  the  mines,  and  that  "  the 
Lord  Warden  had  proposed  to  erect  his  statue  in  massy 
silver."  His  friends  at  home  hailed  with  delight  the  tri- 
umphant success  of  Trevethick;  and  in  describing  these 
transactions,  they  stated  that  his  emoluments  from  the 
mines,  taken  at  a  moderate  estimate,  amounted  to  100,000/. 
a-year  !• 


*  Geological  Transactions  of  Cornwall,  vol.  i.  p.  222.     See  also  Staart*8 
Descriptive  History  of  the  Steam  Engine,  3rd  ed.  pp.  182—189. 
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Robert  Stephenson's  surprise  may  therefore  be  imagined^ 
when  he  found  this  potent  Don  Ricardo  in  the  inn  at  Carta- 
gena^ reduced  almost  to  his  last  shilling,  and  imable  to  pro- 
ceed further.  Trevethick  had  realised  the  truth  of  the 
Spanish  proverb,  that  "  a  silver  mine  brings  misery,  a  gold 
mine  ruin."  Mr.  Stephenson  lent  him  50/.,  and  thus  helped 
him  on  his  way  back  to  England.  And  although  Trevethick 
was  heard  of  in  England  afterwards,  he  had  no  part  in  the 
ultimate  triumph  of  the  locomotive.  Singularly  enough,  in 
the  year  1831,  years  after  the  complete  success  of  railway 
locomotion  had  been  proved,  he  was  found  before  a  com- 
mittee of  the  House  of  Commons  advocating  the  use  of 
steam  carriages  on  common  roads.*  There  were,  however, 
many  scientific  men  who,  like  Trevethick,  obstinately  clung  to 
the  fallacy  that,  for  locomotive  purposes,  a  soft  road  is  better 
than  a  hard  one.  They  could  not  get  over  the  popular  fallacy 
that  iron  was  incapable  of  adhesion  upon  iron,  and  that 
roughness  of  surface  was  essential  to  produce  "bite,"  —  a 
fallacy  which  George  Stephenson's  engines  had  been  prac- 
tically refuting  daily  for  nearly  twenty  years  upon  the  rail- 
way at  Killingworth. 

♦  On  the  12th  of  August,  1831,  Mr.  Trevethick  appeared  as  a  witness  before 
the  select  committee  of  the  House  of  Commons  on  the  employment  of  steam 
carriages  on  common  roads.  He  said,  "he  had  been  abroad  a  good  manj 
jears,  and  had  had  nothing  to  do  with  steam  carriages  until  very  lately.  He 
had  it  now,  however,  in  contemplation  to  do  a  great  deal  on  common  roads ; 
and,  with  that  view,  had  taken  out  a  patent  for  an  entirely  new  engine,  the 
arrangements  in  which  were  calculated  to  obviate  all  the  difficulties  which  had 
hitherto  stood  in  the  way  of  travelling  on  conmion  roads.** 
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THE  ADOPTION   OF  THE  LOCOMOTIVE   FOR   THE  WOBKING   OF  THE 
LIYERPOOL  AND  HANCHESTER   RAILWAY. 

While  the  works  of  the  Liverpool  and  Manchester  line  were 
in  progress,  the  directors  had  many  anxious  consultations  as 
to  the  kind  of  power  which  was  to  be  employed  in  the  work- 
ing of  the  railway  when  opened  for  traflBc.  The  old  and  well 
tried  system  of  horse  traction  had  its  supporters ;  but  the  large 
quantity  of  traffic  expected,  rendering  it  probable  that  horses 
would  be  unable  to  work  it  with  sufficient  expedition,  the  idea 
of  employing  them  was  given  up  in  favour  of  steam  power. 
The  question  then  was,  whether  fixed  or  locomotive  engines 
should  be  employed. 

There  were  as  yet  no  engineers  who  believed  in  the  supe- 
riority of  locomotives;  and  Stephenson  stood  almost  alone 
in  advocating  their  use  in  preference  to  fixed  engines  and 
ropes.  The  projectors  of  the  Newcastle  and  Carlisle  Railway, 
though  they  must  have  been  aware  of  the  daily  use  of  loco- 
motives on  the  adjoining  Killingworth  and  Wylam  lines,  had 
determined  in  1824  not  to  employ  locomotives  upon  their 
proposed  railway.  Sir  William  Cowling,  who  was  appointed 
by  the  Emperor  Alexander  of  Russia  to  examine  the  internal 
communications  of  England,  and  who  visited  the  Stockton 
and  Darlington  Railway  after  it  was  opened  for  traffic,  de- 
clared that  it  could  never  answer  as  a  route  for  passengers,  in 
comparison  with  stage  coaches.   He  expressed  his  decided  pre- 
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ference  for  the  Atmospheric  Bailwaj  then  proposed  by  Mr. 
Vallanoe  between  Brighton  and  Shoreham,  which  he  con- 
sidered **very  fiu:  superior"  to  the  locomotive  system.*  Mr. 
Pakner,  in  his  ^'Description  of  a  Railway,"  declared  that 
**  there  is  no  instance  of  any  locomotive  engine  having  (regu- 
larly, and  as  a  constant  rate)  travelled  faster  than,  if  so  fast 
as,  six  miles  an  hour."  Vallance,  ^in  his  letter  to  Ricardo, 
pronounced  that  'Mocomotive  engines  cannot,  on  an  open 
railway,  ever  be  driven  so  £8ust  as  horses  will  draw  us ;"  and 
that  railways  as  an  investment  would  be  unproductive,  and  as 
an  effective  means  of  transit  a  faUure.  Tredgold,  in  his 
**  Practical  Treatise  on  Railroads  and  Carriages,"  dismissed 
the  locomotive  in  favour  of  the  fixed-engine  system,  which  he 
pronounced  to  be  cheaper  as  well  as  safer.  *^  Locomotives," 
he  said,  ''must  alwajrs  be  objectionable  on  a  railroad  for 
general  use,  where  it  is  attempted  to  give  them  a  consider- 
able degree  of  speed."  As  to  the  speed  of  railway  travelling 
being  equal  to  that  of  horses  on  common  roads,  Mr.  Tred- 
gold entertained  great  doubts.  "That  any  general  system 
of  carrying  passengers  would  answer,  to  go  at  a  velocity 
exceeding  ten  miles  an  hour,  or  thereabouts,  is  extremely 
improbable."  t 

The  most  celebrated  engineers  offered  no  opinion  on  the 
subject.  They  did  not  believe  in  the  locomotive,  and  would 
not  even  give  themselves  the  trouble  to  examine  it.  The 
ridicule  with  which  George  Stephenson  had  been  assailed 
by  the  barristers  before  the  parliamentary  committee  had 
pleased  them  greatly.  They  did  not  relish  the  idea  of  a  man 
who  had  picked  up  his  experience  at  Newcastle  coal-pita, 
appearing   in    the    capacity   of  a   leading    engineer  before 

♦  A  Letter  to  M.  Ricardo,  Esq.,  in  rci>ljr  to  his  Letter  to  Dr.  Yates,  on  the 
proposed  mctho<l  of  I'ncuniatic  Transmission,  or  conveyance  bj  atmospheric 
prcssaro.     Brighton  :  Creasy  and  Baker,  1827. 

t  Tredgold  on  Railroads,  2nd  ed.  p.  119. 
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Parliament,  and  attempting  to  establish  a  new  system  of 
internal  communication  for  the  country.  Telford  and  the 
Bennies  were  then  the  great  lights  of  the  engineering  world. 
The  former  was  consulted  by  the  Government  on  the  subject 
of  the  power  to  be  employed  to  work  the  Liverpool  line,  on 
the  occasion  of  the  directors  applying  to  the  Exchequer  Loan 
Commissioners  to  forego  their  security  of  30  per  cent,  of  the 
calls,  which  the  directors  wished  to  raise  to  enable  them  to 
proceed  more  expeditiously  with  the  work&  Mr.  Telford's 
report  was,  however,  so  unsatisfactory  that  the  Commis- 
sioners would  not  release  any  part  of  the  calls.  All  that  Mr. 
Telford  would  say  on  the  subject  of  the  power  to  be  employed 
was,  that  the  use  of  horses  •  had  been  done  away  with  by  in- 
troducing two  sets  of  inclined  planes,  and  he  considered  this 
an  evil,  inasmuch  aa  the  planes  must  be  worked  either  by 
locomotive  or  fixed  engines ;  "  but,"  he  said,  "which  of  the  two 
latter  modes  shall  be  adopted,  I  imderstand  has  not  yet  been 

*  The  engineers  who  were  examined  before  Parliament  in  support  of  the 
second  Liverpool  and  Manchester  Bill,  were  opposed  to  the  locomotiye,  in  their 
entire  ignorance  of  its  construction  and  properties  ;  indeed,  they  would  not 
giye  themselyes  the  trouble  to  understand  it.  Their  intention  was  so  to  lay 
out  the  line  that  it  should  be  worked  by  horses.  One  of  the  gradients  at 
Rainhill,  as  originally  planned  by  them,  was  yery  steep,  about  one  in  fifty,  and 
the  counsel  for  the  opposition,  in  cross*examining  one  of  the  eminent  engineers 
employed  for  the  promoters,  asked  him  if  he  knew  **  how  much  additional 
power  would  be  required  to  surmount  a  gradient  of  one  in  fifty.**  **  Not  very 
much,**  replied  the  engineer,  ''a  little  more  whip-cord  will  do  it.'*  The 
counsel  for  the  opposition,  in  the  course  of  his  reply,  alluded  to  this  evidence. 

**  Mr. ,**  said  he,  *'  has  told  you,  that  by  means  of  a  little  whipcord,  a 

rising  gradient,  so  steep  as  one  foot  in  fifty,  is  to  be  overcome.  /  know  where 
the  whipcord,  and  not  a  little  whipcord,  ought  to  have  been  applied,  before 
that  witness  left  school.**  Some  years  after,  when  the  Brighton  Railway  Bill 
was  before  Parliament,  the  same  eminent  engineer  was  asked  by  counsel, 
'*  whether  the  wheels  of  the  locomotive  revolved  on  the  axle  or  were  fixed  to 
it  ?  **  The  engineer  was  rather  taken  aback,  for  he  did  not  know  ;  but  ho 
adroitly  got  out  of  the  difficulty  by  saying,  **  Really,  that  is  a  matter  entirely 
of  detail,  to  be  settled  by  mechanics  !  ** 
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filially  determined ;  and  both  being  recent  projects,  in  which 
I  have  had  no  experience,  I  cannot  take  upon  me  to  say 
whether  either  will  fully  answer  in  practice." 

And  yet  the  locomotive  engine  had  been  in  regular  use  on 
the  Killingworth  Railway  for  fifteen  years,  at  the  time  when 
Mr.  Telford  made  this  report  in  1829.  He  himself  had 
laid  out  railways,  and  it  was  part  of  his  business  to  make 
himself  familiar  with  the  best  mode  of  working  them.  But 
the  only  successful  engines  were  those  of  George  Stephenson, 
and  Mr.  Telford,  in  common  with  the  leading  professional 
men  of  his  day,  studiously  kept  aloof  from  him.  Indeed,  had 
the  establishment  of  the  locomotive  system  depended  upon 
the  leading  engineers,  it  would  have  been  swamped  at  the 
b^inning.  Mr.  Stephenson,  however,  held  to  his  idea  with 
persistent  tenacity ;  and  even  when  the  professional  men  ap- 
pointed by  the  Liverpool  and  Manchester  directors  had  dis- 
tinctly reported  against  the  employment  of  locomotives  on  the 
line,  he  did  not  despair,  but,  aided  by  his  son  and  Mr.  Locke, 
vigorously  urged  their  superiority,  and  eventually  succeeded 
in  ensuring  their  adoption. 

Mr.  Stephenson  had  so  repeatedly  and  earnestly  urged  upon 
the  directors  the  propriety  of  making  a  trial  of  the  locomo- 
tive, that  they  at  length  authorised  him  to  proceed  with  the 
construction  of  one  of  those  engines  by  way  of  experiments 
In  their  report  to  the  proprietors  at  their  annual  meeting  on 
the  27th  March,  1828,  they  state  that  they  had,  after  due 
consideration,  authorised  the  engineer  "to  prepare  a  loco- 
motive engine,  which,  from  the  nature  of  its  construction  and 
from  the  experiments  already  made,  he  is  of  opinion  will  be 
effective  for  the  purposes  of  the  company,  without  proving  an 
annoyance  to  the  public."  In  the  same  report  the  directors 
express  their  confidence  in  Mr.  Stephenson,  whose  ability  and 
unwearied  activity  tliey  are  glad  to  take  the  opportunity  of 
acknowledging.     The  locomotive  tlius  ordered,  was  placed  on 
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the  line  in  1829,  and  was  found  of  great  service  in  drawing 
the  waggons  full  of  marl  from  the  two  great  cuttings. 

In  the  meantime^  the  discussion  proceeded  as  to  the  kind 
of  power  to  be  permanently  employed  for  the  working  of  the 
railway. 

The  directors  were  inundated  with  schemes  of  all  sorts  for 
facilitating  locomotion.  The  projectors  of  England^  France, 
and  America,  seemed  to  be  let  loose  upon  them.  Some  proposed 
to  work  the  waggons  along  the  line  by  water  power ;  some  pro- 
posed hydrogen  and  others  carbonic  acid  gas.  Atmospheric 
pressure  had  its  eager  advocates.  And  various  kinds  of  fixed 
and  locomotive  steam  power  were  suggested.  Thomas  Gray 
urged  his  plan  of  a  greased  road  with  cog  rails,  and  Messrs. 
VignoUes  and  Ericsson  pressed  the  adoption  of  a  central  fric- 
tion rail,  against  which  two  horizontal  rollers  imder  the  loco- 
motive, pressing  upon  the  sides  of  this  rail,  were  to  afford  the 
means  of  ascending  the  inclined  planes.  The  directors  felt 
themselves  quite  imable  to  choose  from  amidst  this  multitude 
of  projects.  Their  engineer  expressed  himself  as  decidedly 
as  heretofore  in  favour  of  smooth  rails  and  locomotive  en- 
gines, which,  he  was  confident,  would  be  found  the  most 
economical  and  by  far  the  most  convenient  moving  power 
that  could  be  employed.*  The  Stockton  and  Darlington  Hall- 
way being  now  at  work,  another  deputation  went  down  per- 
sonally to  inspect  the  fixed  and  locomotive  engines  on  that 
line,  as  well  as  at  Hetton  and  Killingworth.  They  returned 
to  Liverpool  with  much  information ;  but  their  testimony  as 
to  the  relative  merits  of  the  two  kinds  of  engines  was  so  con- 
tradictory, that  the  directors  were  as  far  from  a  decision  as 
ever. 

They  then  resolved  to  call  to  their  aid  two  professional 
engineers  of  high  standing,  who  should  visit  the  Darlington 

*  Booth's  Acconnt,  p.  71. 
T 


274  UFE  OF  GEORGE   STEPHE5S0N.  [chap.  xxu. 

and  Newcastle  railways,  carefully  examine  both  modes  of 
working  —  the  fixed  and  locomotive — and  report  to  them 
fully  on  the  subject.  The  gentlemen  selected  were  Mr. 
Walker  of  Limehouse,  and  Mr.  Bastrick  of  Stourbridge. 
After  carefully  examining  the  modes  of  working  the  northern 
railways,  they  made  their  report  to  the  directors  in  the  spring 
of  1829.  These  engineers  concurred  in  recommending  the 
employment  of  fixed  engines  in  preference  to  locomotive 
power  I  Mr.  Walker  considered  stationary  engines,  working 
on  the  low  pressure  system,  to  be  safer  than  high  pressure 
locomotive  engines  which  accompanied  the  passengers  and 
goods  on  their  way.  Even  Mr.  Stephenson's  early  firiend^ 
Nicholas  Wood,  seems  to  have  concurred  with  the  other  en- 
gineers in  reporting  against  the  use  of  locomotives.  Mr. 
Wood's  evidence  before  the  Committee  on  the  Liverpool  and 
Manchester  bill,  was  by  no  means  cordial  in  support  of  the 
locomotive.  He  did  not  seem  to  have  any  faith  in  the  effi- 
ciency of  Stephenson's  favourite  steam-blast.  Speaking  of  the 
Killingworth  engines,  he  then  said,  "  Those  engines  puflF  very 
much,  and  the  cause  is  to  get  an  increased  draught  in  the 
chimney ;  now  we  have  got  a  sufficiency  of  steam  without  it. 
I  have  no  doubt  that  by  allowing  the  steam  to  exhaust  itself 
in  a  reservoir,  it  would  pass  quietly  into  the  chimney  without 
that  noise/'  *  And  now  it  seems,  he  had  been  depreciating 
the  power  and  speed  of  the  locomotive  engine  to  the  reporting 
engineers.  Mr.  Rastrick  said  "it  was  the  decided  opinion 
of  Mr.  Nicholas  Wood,  when  we  saw  him  at  Killingworth,  that 
no  locomotive  engine  could  travel  more  than  eight  miles  an 
hour."!  He  also  quoted  !Mr.  Wood's  opinion  against  Stephen- 
sou's  locomotive,  the  "  Lancashire  Witch,"  then  working  on 
the  Bolton  and  Leigh  Railway,  which  he  held  to  be  an  experi- 
ment of  no  value.  He  even  went  so  far  as  to  hint  that  Chat 
Moss  must  sink  under  the  weight  of  the  locomotive, 

♦  Evidence,  p.  216.  f  Mr.  liastrick*8  Report,  p.  49. 
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Although  admitting  with  apparent  candour  that  improve- 
ments were  to  be  anticipated  in  the  locomotive  engme^  the 
reporting  engineers  clearly  had  no  faith  in  its  power,  nor 
belief  in  its  eventual  success ;  and  the  united  conclusion  of 
the  two  was,  that,  "  considering  the  question  in  every  point  of 
view, — taking  the  two  lines  of  road  as  now  forming, — and 
having  reference  to  economy,  despatch,  safety,  and  conve- 
nience,— our  opinion  is,  that,  if  it  be  resolved  to  make  the 
Liverpool  and  Manchester  Bailway  complete  at  once,  so  as  to 
accommodate  the  traffic,  or  a  quantity  approaching  to  it,  the 
stationary  reciprocating  system  is  the  best"^*  And  in  order 
to  carry  the  system  recommended  by  them  into  effect,  they 
proposed  to  divide  the  railroad  between  Liverpool  and  Man- 
chester into  nineteen  stages  of  about  a  mile  and  a  half  each, 
with  twenty-one  engines  fixed  at  the  diflFerent  points  to  work 
the  trains  forward. 

Here  was  the  result  of  all  George  Stephenson's  labours  I 
The  two  best  practical  engineers  of  the  day  concurred  in 
reporting  against  the  employment  of  his  locomotive!  Not 
a  single  professional  man  of  eminence  could  be  found  to 
coincide  with  him  in  his  preference  for  locomotive  over 
fixed  engine  power.  He  stood  in  a  minority  of  one ;  and  the 
locomotive  system  seemed  on  the  eve  of  being  abandoned. 
Still  he  did  not  despair.  With  the  profession  against  him, 
and  public  opinion  against  him — for  the  most  frightful  stories 
were  abroad  respecting  the  dangers,  the  imsightliness,  and  the 
nuisance  which  the  locomotive  would  create  —  Mr.  Stephen- 
son held  to  his  purpose.  He  urged  the  directors  not  to  lose 
the  opportunity  of  giving  his  engine  a  fair  trial ;  and  not  to 
expend  the  large  capital  required  to  construct  engine-houses, 
with  their  fixed  engines,  ropes,  and  machinery,  until  they  had 

*  Report  to  the  Directors  of  the  Idverpool  and  Manchester  Bailway,  on  the 
comparatiTe  merits  of  Locomotiye  and  Fixed  Engines.  By  James  Walker  and 
J.  U.  Bastrick,  Ciyil  Engineers.   1829. 
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at  least  fairly  tested  the  powers  of  the  locomotive.  It  was  yet, 
he  insisted,  capable  of  great  improvements,  if  the  inducement 
to  make  such  improvements  were  offered  to  inventors  and 
machinists.  He  pledged  himself  that,  if  time  were  given 
him,  he  would  construct  aa  engine  that  should  satisfy  their 
requirements,  and  prove  itself  capable  of  working  heavy  loads 
along  the  railway  with  speed,  regularity,  and  safety. 

The  directors  were  more  bewildered  than  ever.  Yet  they 
had  confidence  in  their  engineer,  and  had  but  recently  borne 
public  testimony  to  his  practical  eflSdency.  They  had  seen 
him  form  a  road  which  other  engineers  of  high  reputation 
had  repeatedly  declared  to  be  impracticable.  And  it  might 
be  the  same  with  the  locomotive.  Several  of  the  directors, 
especially  Mr.  Saunders  and  Mr.  Harrison,  were  favourable  to 
the  employment  of  locomotive  engines,  provided  they  could 
be  constructed  of  adequate  power,  and  of  a  less  weight  than 
those  heretofore  employed.  But  on  the  whole  they  did  not 
feel  competent  to  come  to  a  decision  on  the  subject,  in  the 
face  of  the  elaborate  report  of  Messrs.  Walker  and  Bastrick. 

In  the  meantime  Mr.  .Stephenson  was  not  idle.  Directed 
and  assisted  by  him,  Mr.  Robert  Stephenson  and  Mr.  Locke 
— both  young  men,  and  then  quite  unknown — entered  into 
a  careful  examination  of  the  estimates  and  conclusions  of 
Messrs.  Walker  and  Rastrick,  and  showed  that  the  powers  of 
the  locomotive  had  been  greatly  understated,  whilst  the  cost 
of  locomotive  working  had  been  overstated ;  at  the  same  time 
they  a«iserted,  in  details  which  need  not  here  be  set  forth,  that 
the  cost  of  working  the  line  by  fixed  engines  would  be  con- 
siderably greater  than  by  means  of  locomotives.  And  with 
reference  to  the  policy  of  employing  one  or  the  other  mode  of 
working  public  railways,  they  declared  "  that  on  considering 
the  long  cliain  of  connected  power  of  the  stationary  engines, 
given  out  by  so  many  machines,  with  the  continual  crossings 
of  the  trains  from  one  line  to  the  other,  and  subject  to  the 
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government  of  no  fewer  than  one  hundred  and  fifty  men^ 
whose  individual  attention  will  all  be  requisite  to  preserve  the 
communication  between  two  of  the  most  important  towns  of 
the  kingdom,  we  cannot  but  express  our  decided  conviction 
that  a  system  which  necessarily  involves,  by  a  single  accident, 
the  stoppage  of  the  whole,  is  totally  imfitted  for  a  public 
railway."* 

Influenced  by  these  and  other  considerations,  the  directors, 
at  the  suggestion  of  Mr.  Harrison,  determined  to  offer  a  prize 
of  500L  for  the  best  locomotive  engine  which,  on  a  certain 
day,  should  be  produced  on  the  railway,  and  perform  certain 
conditions  in  the  most  satisfactory  manner.  The  conditions 
were  these — 

1.  The  engine  must  effectually  consume  its  own  smoke. 

2.  The  engine,  if  of  six  tons  weight,  must  be  able  to  draw 
after  it,  day  by  day,  twenty  tons  weight  (including  the  tender 
and  water-tank)  at  ten  rrvUea  an  hour,  vrith  a  pressure  of  steam 
on  the  boiler  not  exceeding  fifty  pounds  to  the  square  inch. 

3.  The  boiler  must  have  two  safety  valves,  neither  of  which 
must  be  fastened  down,  and  one  of  them  be  completely  out  of 
the  control  of  the  engineman. 

4.  The  engine  and  boiler  must  be  supported  on  springs, 
and  rest  on  six  wheels,  the  height  of  the  whole  not  exceeding 
fifteen  feet  to  the  top  of  the  chimney. 

5.  The  engine,,  with  water,  must  not  weigh  more  than  six 
tons,  but  an  engine  of  less  weight  would  be  preferred  on  its 
drawing  a  proportionate  load  behind  it :  if  of  only  four  and  a 
half  tons,  then  it  might  be  put  on  only  four  wheels.  The 
Company  to  be  at  liberty  to  test  the  boiler,  &c.,  by  a  pressure 
of  one  himdred  and  fifty  pounds  to  the  square  inch. 

6.  A  mercurial  gauge  must  be  affixed  to  the  machine, 

*  Observations  on  the  comparatiye  Merits  of  Locomotive  and  Fixed  Engines. 
By  Robert  Stephenson  and  Joseph  Locke,  Civil  Engineers. 
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showing   the   steam  pressure  above  forty-five  pounds  per 
square  inch. 

7.  The  engine  must  be  delivered  complete  and  ready  for 
trial  at  the  Liverpool  end  of  the  railway,  not  later  than  the 
1st  of  October,  1829. 

8.  The  price  of  the  engine  must  not  exceed  550L 

It  will  be  observed  that  the  requirements  of  the  directors 
as  to  speed  were  not  excessive.  All  that  they  asked  for  was, 
that  a  speed  of  ten  miles  an  hour  should  be  maintained. 
Perhaps  they  had  in  mind  the  severe  animadversions  of  the 
Quarterly  Beviewer  on  the  absurdity  of  travelling  at  a 
speed  beyond  eight  or  nine  miles  an  hour,  and  also  the 
remarks  published  by  Mr.  Nicholas  Wood, — whom  they  se- 
lected to  be  one  of  the  judges  of  the  competition,  in  con- 
junction with  Mr.  fiastrick  of  Stourbridge  and  Mr.  Kennedy 
of  Manchester.* 

Mr.  Stephenson  immediately  set  about  the  construction  of 
his  trial  locomotive — the  famous  "  Rocket."  It  was  erected 
at  the  Newcastle  works,  under  the  immediate  superintend- 
ence of  Mr.  Robert  Stephenson.  An  important  considera- 
tion was,  the  mode  of  raising  sufficient  steam  for  the  pmpose 
of  maintaining  a  high  rate  of  speed.  The  heavy  engines, 
weighing  about  twelve  tons,  which  Mr.  Stephenson  had  con- 
structed for  the  Darlington  Railway,  being  inadmissible  to  the 
competition,  the  arrangement  by  which  a  large  boiler  surface 
was  in  those  engines  exposed  to  the  furnace  heat,  could  not 
be  adopted;  and  it  was  therefore  necessary  to  devise  some 

*  Blanj  persons  of  influence  declared  the  conditions  published  by  the 
directors  of  the  railway  chimerical  in  the  extreme.  One  gentleman  of  some 
eminence  in  Liverpool,  Bir.  P.  Ewart,  who  afterwards  filled  the  otBce  of 
goTemment  inspector  of  post  office  steam-packets,  declared  that  odIj  a 
parcel  of  charlatans  would  ever  have  issued  such  a  set  of  conditons  ;  that  it 
had  been  proved  to  be  im})08siblc  to  mukc  a  locomotive  engine  go  at  ten  miles 
an  hour;  but  if  it  was  ever  done,  he  would  cat  a  stewed  engine-wheel  to  his 
breakfast ! 
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important  modification  in  this  respect  in  the  furnace  and 
boiler  of  the  new  engine.  The  plan  which  Mr.  Stephenson 
had  employed  many  years  before,  of  quickening  combustion 
in  the  furnace  by  throvring  the  waste  steam  into  the  chimney, 
was  insuiScient  of  itself  to  efiFect  the  object.  The  flue-tubes 
in  the  engines  constructed  for  the  Stockton  and  Darlington 
line  had  been  enlarged,  and  the  heating  surface  thus  to  some 
extent  increased;  but  the  necessarily  small  dimensions  and 
weight  of  the  "Rocket"  would  not  admit  of  this  expedient 
being  adopted  with  efiFect.  The  model  of  the  Killingworth 
engine  must  therefore  imdergo  a  further  important  alteration. 

For  many  years  previous  to  this  period,  ingenious  mecha- 
nics had  been  engaged  in  attempting  to  solve  the  problem  of 
the  best  and  most  economical  boiler  for  the  production  of 
high-pressure  steam.  Various  improvements  had  been  sug- 
gested and  made  in  the  Trevethick  boiler,  as  it  was  called, 
from  the  supposition  that  Mr.  Trevethick  was  its  inventor. 
But  Mr.  Oliver  Evans,  of  Pennsylvania,  many  years  before, 
employed  the  same  kind  of  boiler,  and,  as  he  did  not  claim 
the  invention,  the  probability  is  that  it  was  in  use  before  his 
time.  The  boiler  in  question  was  provided  with  an  internal 
flue,  through  which  the  heated  air  and  flames  passed,  after 
traversing  the  length  of  the  under  side  of  the  boiler,  before 
entering  the  chimney.  This  was  the  form  of  boiler  adopted 
by  Mr.  Stephenson  in  his  Killingworth  engine,  to  which  he 
added  the  steam-blast  with  such  efifect.  But  the  heating 
surface  was  still  so  limited,  that  the  value  of  the  blast  could 
not  be  fairly  tested. 

As  early  as  1803,  Mr.  Woolf  patented  a  tubular  boiler, 
which  was  extensively  employed  at  the  Cornish  mines,  and 
was  found  greatly  to  facilitate  the  production  of  steam  by  the 
extension  of  the  heating  surface.  This  boiler  consisted  of 
eight  tubes  placed  horizontally  in  the  centre  of  the  lon- 
gitudinal furnace,  and  they  were  so  arranged  that  the  whole 
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cmroit  of  the  flame  paaEed  over  tfaem  before  it  escaped  into  the 
diimneT.  Mr.  Woolf  stated  tbe  object  of  the  anangement  to 
be,  that  "the  tubes  oompoong  the  bcnler  should  be  so.com- 
bined  and  ananged,  and  the  famaoe  so  ccmsbructedy  as  to 
make  the  fiiey  the  flame,  and  the  heated  air  to  act  around, 
orer,  and  among  the  tnbe&  embiadng  the  laigest  possible 
qoantitr  of  their  sor&ce.*  *  In  this  arrangem^it  the  steam 
and  water  were  \ritliin  the  tobe&  Various  modifications  of 
this  boiler  were  afterwaids  adopted.  The  ingenious  Tre- 
Tethicky  in  lus  patent  of  1815,  deems  also  to  have  oiter- 
tained  the  idea  of  employing  a  boiler  ccMistruGted  of  ''small 
peq>endicular  tubes,*  with  the  object  of  increaang  the  healing 
sorfiMse.  These  tujws  were  to  be  dosed  at  the  bottom,  open- 
ing into  the  common  reserroir,  6om  whence  they  were  to 
receive  their  water,  and  into  which  the  steam  of  all  the  tubes 
was  to  be  united.  In  does  not,  however,  appear  that  any 
locomotire  was  erer  constructed  according  to  this  patent. 
Mr.  W.  H.  James,  a  son  of  the  first  ^surveyor  of  the  Liveipocd 
and  Manchester  Bailway,  patented  a  new  form  of  boiler  in 
1825,  the  object  of  which  was  to  increase  the  heating  sur&ce 
by  means  of  a  series  of  annular  tulles  placed  side  by  side,  and 
bolted  tijgether,  s*j  as  t«j  form  by  their  union  a  long  cylin- 
drical lj*jiler,  in  the  centre  «:»f  which,  at  one  end,  the  fireplace 
was  situated.  A  m«xlel  Kff  this  tubular  boiler  was  shown  by 
Mr.  James  to  both  ^Ir.  Lc>sh  and  Mr.  Stephenson,  about 
1827.  Losh  expressed  the  opinion  that  if  such  a  boiler  could 
be  put  to  Stephens<^^n's  engine,  there  would  be  no  limits  to  its 
power ;  and  ^Ir.  James  spoke  of  a  speed  of  firom  twenty  to 
thirty  miles  an  hour,  at  which  Mr.  Stephenson  shook  his  head, 
and  said  that  was  a  rate  of  speed  they  did  not  now  dare  to  talk 
about.  Mr.  Gold^worthy  Gumey,  the  i)ersevering  inventor  of 
steam-carriages  for  travelling  on  common  roads,  also  applied 


*  Ueben  f  Eoginecrk*  and  Mechanics*  EocyclopeeduL     Art. 
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the  tubular  principle  extensively  in  his  boiler,  the  steam  being 
generated  \dthin  the  tubes.  Messrs.  Summers  and  Ogle 
invented  a  boiler  for  their  turnpike-road  steam-carriage,  con* 
sisting  of  a  series  of  tubes  placed  vertically  over  the  furnace, 
through  which  the  heated  air  passed  before  reaching  the 
chimney.  The  application  of  the  same  principle  to  the  rail- 
way locomotive,  it  has  been  stated  by  a  French  author*,  waa 
first  eflfected  by  M.  Seguin,  the  engineer  of  the  Lyons  and 
St.  Etienne  Railway.  He  claimed  to  have  patented  a  boiler, 
in  1828,  in  which  he  placed  a  series  of  horizontal  tubes 
immersed  in  the  water,  through  which  the  hot  air  passed  in 
streamlets,  thus  greatly  increasing  the  heating  surface,  and 
consequently  the  evaporative  power.  Two  locomotives  had 
been  constructed  at  Mr.  Stephenson's  works  in  Newcastle  for 
the  St.  Etienne  Railway,  which  were  sent  to  France  in  1829. 
M.  Seguin  found  that,  by  applying  his  invention  to  these 
engines  in  conjunction  with  the  isteam-blast,  he  was  at  once 
enabled  greatly  to  increase  their  power  and  speed.  The  same 
idea  of  a  tubular  boiler  had  occurred  to  Mr.  Henry  Booth,  the 
treasurer  of  the  Liverpool  and  Manchester  Railway,  who 
strongly  urged  its  adoption  by  Mr.  Stephenson  in  the  con- 
struction of  the  "  Rocket "  engine. 

On  the  subject  of  this  important  combination  we  cannot  do 
better  than  here  quote  the  words  of  Mr.  Robert  Stephenson 
himself,  in  a  statement  vnth  which  he  has  favoured  us :  — 

*^  After  the  opening  of  the  Stockton  and  Darlington,  and 
before  that  of  the  Liverpool  and  Manchester  Railway,  my 
father  directed  his  attention  to  various  methods  of  increasing 
the  evaporative  power  of  the  boiler  of  the  locomotive  engine. 
Amongst  other  attempts,  he  introduced  tubes  (as  had  before 
been  done  in  other  engines),  small  tubes  containing  water, 
by  which  the  heating  surface  was  materially  increased.     Two 

*  Lobct,  Dei  Chemina  de  Far  de  France,  1845. 
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engines  with  such  tubes  were  constructed  for  the  St.  Etienne 
Bailway,  in  France,  which  was  in  progress  of  construction  in 
ttte  year  1828;  but  the  expedient  was  not  successful;  the 
tubes  became  furred  with  deposit,  and  burned  out. 

"  Other  engines,  with  boilers  of  a  variety  of  construction, 
were  made,  all  having  in  view  the  increase  of  the  heating 
surface,  as  it  then  became  obvious  to  my  father  that  the 
speed  of  the  engine  coidd  not  be  increased  without  increasing 
ttte  evaporative  power  of  the  boiler.  Increase  of  surfetce  was 
in  some  cases  obtained  by  inserting  two  tubes,  each  containing 
a  separate  fire,  into  the  boiler ;  in  other  cases  the  same  result 
was  obtained  by  returning  the  same  tube  through  the  boiler ; 
but  it  was  not  until  he  was  engaged  in  making  some  ex- 
periments, during  the  progress  of  the  Liverpool  and  Man- 
chester Railway,  in  conjunction  with'  Mr.  Henry  Booth,  the 
well-known  secretary  of  the  company,  that  any  decided  move- 
ment in  this  direction  was  effected,  and  that  the  present 
multitubular  boiler  assumed  a  practicable  shape.  It  was  in 
conjunction  with  Mr.  Booth  that  my  father  constructed  the 
*  Rocket'  engine. 

"  At  this  stage  of  the  locomotive  engine,  we  have,  in  the 
multitubular  boiler,  the  only  important  principle  of  construc- 
tion introduced,  in  addition  to  those  which  my  father  had 
brought  to  bear  at  a  very  early  stage  (between  1815  and 
1821)  on  the  Killingworth  Colliery  Railway.  In  the  *  Rocket' 
engine,  the  power  of  generating  steam  was  prodigiously  in- 
creased by  the  adoption  of  the  multitubidar  system.  Its 
eflSciency  was  further  augmented  by  narrowing  the  orifice  by 
which  the  waste  steam  escaped  into  the  chimney ;  for  by  this 
means  the  velocity  of  the  air  in  the  chimney  —  or,  in  other 
words,  the  draught  of  the  fire  —  was  increased  to  an  extent 
that  far  surpassed  the  expectations  even  of  those  who  had 
been  the  authors  of  the  combination. 

"From  the  date  of  running  the  '  Rocket'  on  the  Liverpool 
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and  Manchester  Eailway,  the  locomotive  engine  has  received 
many  minor  improvements  in  detail,  and  especially  in  accu- 
racy of  workmanship ;  but  in  no  essential  particular  does  the 
existing  locomotive  diflfer  from  that  which  obtained  the  prize 
at  the  celebrated  competition  at  Kainhill. 

"  In  this  instance,  as  in  every  other  important  step  in 
science  or  art,  various  claimants  have  arisen  for  the  merit 
of  having  suggested  the  multitubular  boiler  as  a  means  of 
obtaining  the  necessary  heating  surface.  Whatever  may  be 
the  value  of  their  respective  claims,  the  public,  useful,  and 
extensive  application  of  the  invention  must  certainly  date 
from  the  experiments  made  at  Kainhill.  M.  Seguin,  for 
whom  engines  had  been  made  by  my  father  some  few  years 
previously,  states  that  he  patented  a  similar  multitubular 
boiler  in  France,  several  years  before.  A  still  prior  claim  is 
made  by  Mr.  Stevens,  of  New  York,  who  was  all  but  a  rival 
to  Mr.  Fulton  in  the  introduction  of  steam-boats  on  the  Ame- 
rican rivers.  It  is  stated,  that  as  early  as  1807  he  used  the 
multitubular  boiler.  These  claimants  may  all  be  entitled  to 
great  and  independent  merit ;  but  certain  it  is,  that  the  per- 
fect establishment  of  the  success  of  the  multitubular  boiler 
is  more  immediately  due  to  the  suggestion  of  Mr.  Henry 
Booth,  and  to  my  father's  practical  knowledge* in  carrying 
it  out." 

We  may  here  briefly  state,  that  the  boiler  of  the  "  Rocket " 
was  cylindrical,  with  flat  ends,  six  feet  in  length,  and  three 
feet  four  inches  in  diameter.  The  upper  half  of  the  boiler 
was  used  as  a  reservoir  for  the  steam,  the  lower  half  being 
filled  with  water.  Through  the  lower  part,  twenty-five  copper 
tubes  of  three  inches  diameter  extended,  which  were  open  to 
the  fire-box  at  one  end,  and  to  the  chimney  at  the  other. 
The  fire-box,  or  furnace,  two  feet  wide  and  three  feet  high^ 
was  attached  immediately  behind  the  boiler,  and  was  also  sur- 
rounded with  water.     The  waste  steam  was  thrown  into  the 
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chimney  by  two  pipes,  one  opening  from  each  cylinder.  In 
the  '^  Sans-pareil,"  another  of  the  competing  engines,  con- 
stmcted  by  Mr.  Timothy  Hackworth  of  Darlington,  the  blast 
into  the  chinmey  was  also  adopted ;  but  it  had  been  made  so 
sharp,  that  it  blew  the  burning  coke  into  the  air,  and  caused  a 
great  loss  of  fiieL  In  this  engine,  the  steam  was  generated  by 
means  of  a  doable  tube,  passing  nearly  from  one  end  of  the 
boiler  to  the  other,  and  then  returning.  In  the  "  Novelty," 
constructed  by  Messrs.  Braithwaite  and  Ericsson,  the  air  was 
driven  or  forced  through  the  fire  by  means  of  bellows  —  an 
adoption  of  Trevethick's  idea.  The  heated  air  traversed  a 
winding  tube,  which  made  three  turns  through  the  whole 
length  of  the  boiler.  The  superiority  of  the  arrangement 
adopted  in  the  ^^  Socket  ^  consisted  in  the  rapidity  of  combus- 
tion in  the  fire-box  keeping  pace  with  the  rapidity  of  motion 
of  the  locomotive  itself;  for,  according  as  the  strokes  of  the 
piston  in  the  cylinders  were  fis^t  or  slow,  so  were  also  the  jets 
of  steam  thrown  into  the  chimney,  on  which  depended  the 
draught  of  heated  air  through  the  tubes  of  the  boiler,  and 
consequently  the  amount  of  steam  generated  from  the  water 
exposed  to  the  large  extent  of  heating  surface  which  they  pre- 
senteil.  Thus,  not  inaptly,  has  the  steam-blast,  acting  in  this 
manner  upon  the  draught  of  hot  air  through  the  tubes,  been 
described  as  "the  life-blood  of  the  locomotive  engine.^ 

The  other  arrangements  in  the  "Rocket"  were  simple. 
The  engine  was  supported  on  four  wheels  not  coupled.  The 
tender  was  four-wheeled,  and  similar  in  shape  to  a  waggon, — 
the  foremost  part  holding  the  fuel,  and  the  hind  part  a  water- 
cask.  The  cylinders  of  the  engine  were  placed  on  each  side 
of  the  boiler,  in  an  oblique  position,  one  end  being  nearly 
level  with  the  top  of  the  boiler  at  its  after  end,  and  the  other 
pointing  towards  the  centre  of  the  foremost  or  driving  pair  of 
wheels,  with  which  the  connection  was  directly  made  from  the 
piston-rod  to  a  pin  on  the  outside  of  the  wheel.     The  engine. 
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together  with  its  load  of  water,  weighed  only  four  tons  and  a 
quarter. 

On  the  day  appointed  for  the  great  competition  of  locomo- 
tives at  Bainhill,  the  following  engines  were  entered  for  the 

prize: — 

1.  Messrs.  Braithwaite  and  Ericsson's  **  Novelty." 

2.  Mr.  Timothy  Hackworth's  ^^  Sans-pareiL" 

3.  Mr.  Eobert  Stephenson's  "  Eocket." 

4.  Mr.  Burstall's  "Perseverance." 

Another  engine  was  entered  by  Mr.  Brandreth  of  Liverpool 
— the  "  Cycloped,"  weighing  three  tons,  worked  by  a  horse  in 
a  frame ;  but  it  could  not  be  admitted  to  the  competition. 
The  above  were  the  only  four  exhibited,  out  of  a  considerable 
number  of  engines  which  had  been  built  in  difiFerent  parts  of 
the  country  in  anticipation  of  this  contest,  but  which  coidd 
not  be  satisfactorily  completed  in  time  for  the  day  of  triaL 

The  groimd  on  which  the  engines  were  to  be  tried  was  a 
level  piece  of  railroad  near  Bainhill,  about  two  miles  in 
length.  Each  engine  was  to  make  twenty  trips,  or  equal  to  a 
journey  of  seventy  miles,  in  the  course  of  the  day,  and  the 
average  rate  of  travelling  was  not  to  be  imder  ten  miles  an 
hour.  The  first  two  or  three  days  were  occupied  in  preparing 
the  engines  for  the  contest,  and  in  showing  their  powers  to  the 
large  concourse  of  strangers  who  had  a^embled  from  all  parts 
of  the  kingdom  to  witness  the  competition ;  after  which  it 
was  determined  that,  to  avoid  confusion,  each  engine  should 
be  tried  separately,  and  on  diflferent  days. 

The  trial  was  xiltimately  appointed  to  take  place  on  the  6th 
of  October,  1829.  It  was  quite  characteristic  of  Mr.  Ste- 
phenson, and  of  his  business-like  qualities,  that,  although  his 
engine  did  not  stand  first  on  the  list  for  trial,  it  was  the  first 
that  was  ready,  and  it  immediately  entered  upon  the  contest. 
The  engine  was  taken  to  the  extremity  of  the  stage,  the  fire- 
box was  filled  with  coke,  the  fire  lighted,  and  the  steam  raised 
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until  it  lifted  the  safety  valve,  loaded  to  a  pressure  of  fifty 
pounds  to  the  square  inch.  This  proceeding  occupied  fifty- 
seven  minutes.  The  engine  then  started  on  its  journey^ 
dragging  after  it  about  thirteen  toni^  weight  in  waggons,  and 
made  the  first  ten  trips  backwards  and  forwards  along  the  two 
miles  of  road,  running  the  thirty-five  miles,  including  stop- 
pages, in  an  hour  and  forty-eight  minutes.  The  second  ten 
trips  were  in  like  manner  performed  in  two  hours  and  three 
minutes.  The  maximimi  velocity  attained  by  the  **  Socket " 
during  the  trial  trip,  was  twenty-nine  miles  an  hoiur,  or  about 
three  times  the  speed  that  one  of  the  judges  of  the  com- 
petition had  declared  to  be  the  limit  of  possibility.  The 
average  speed  at  which  the  whole  of  the  journeys  were  per- 
formed, was  fifteen  miles  an  hour,  or  five  miles  beyond  the  rate 
specified  in  the  conditions  published  by  the  Company.  The 
entire  performance  excited  the  greatest  astonishment  amongst 
the  assembled  spectators;  the  directors  felt  confident  that 
their  enterprise  was  now  on  the  eve  of  success,  and  George 
Stephenson  rejoiced  to  think,  that,  in  spite  of  all  figJse 
prophets  and  fickle  counsellors,  his  locomotive  system  was  now 
safe.  WTien  the  "  Rocket,"  having  performed  all  the  con- 
ditions of  the  contest^  arrived  at  the  platform  at  the  close  of 
its  day's  successful  run,  Mr.  Isaac  Cropper  —  one  of  the 
directors  favourable  to  the  fixed-engine  system  —  lifted  up 
his  hands,  and  exclaimed,  "  Now  is  George  Stephenson  at  last 
delivered  I" 

The  next  engine  ready  for  trial  was  the  "  Sans-pareil  ;**  but 
when  its  boiler  and  tender  were  filled  with  water,  it  was  found 
to  weigh  five  hundred-weight  beyond  the  weight  specified  in 
the  conditions  as  requisite  for  four-wheeled  engines;  conse- 
quently, it  was  excluded  from  competition  for  the  prize. 
Nevertheless,  a  trial  was  made  of  the  qualities  of  the  engine. 
At  the  eighth  trip  it  got  out  of  order,  and  the  "  Sans-pareil  ** 
was  withdrawn:  it  had,  however,  performed  the  journey  so 
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fax  at  a  rate  of  about  fifteen  miles  an  hour.  The  principal 
practical  objection  to  this  engine  was  the  enormous  amoimt  of 
fuel  consumed  —  about  692  lbs.  of  coke  per  hour  when  it  tra- 
velled at  a  high  rate  of  speed,  caused  by  the  sharpness  of  the 
steam-blast  in  the  chimney,  by  which  the  burning  coke  was 
blown  into  the  air.* 

The  "  Novelty  "  of  Messrs.  Braithwaite  and  Ericsson,  which 
ought  to  have  been  tried  first,  was  not  ready  until  the  10th. 
It  was  a  light  engine,  of  an  entirely  new  arrangement; 
carrying  the  water  and  fuel  on  the  same  wheels  as  the  engine. 
The  weight  of  the  whole  was  only  three  tons  one  himdred- 
weight,  and  it  dragged  behind  it  about  seven  tons.  After 
performing  a  trip  of  two  miles,  one  of  the  supply  pipes  burst, 
and  the  trial  was  suspended  until  the  14th ;  but  on  the  second 
trip  that  day  some  of  the  joints  of  the  steam-generator  bursty 
and  put  an  end  to  the  experiment.  Mr.  Ericsson  then  with- 
drew the  engine  firom  further  competition.  On  some  of  its 
trial  trips,  the  "  Novelty "  was  stated  by  its  friends  to  have 
gone  at  the  rate  of  between  twenty  and  thirty  miles  an  hour 
with  a  carriage  full  of  passengers. 

The  "  Perseverance,"  constructed  by  Mr.  Burstall  of  Leith, 
having  been  found,  on  trial,  not  to  be  adapted  to  the  purposes 
of  the  Company,  and  not  to  fulfil  the  advertised  conditions, 
was  also  withdrawn  from  competition. 

The  prize  of  500/.  was  accordingly  awarded  to  the  "  Rocket," 
as  having  in  the  most  satisfactory  manner  fulfilled  the  re- 
quired conditions.  It  had  eclipsed  the  performances  of  all 
locomotive  engines  that  had  yet  been  constructed,  and  out- 
stripped even  the  sanguine  anticipations  of  its  constructors. 
Above  all,  it  effectually  answered  the  report  of  Messrs. 
Walker  and  Bastrick,  and  established  the  superiority  of  the 
locomotive  for  the  working  of  the  Liverpool  and  Manchester 

*  Wood  on  Bailways,  ed.  1S31,  p.  390. 
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railway^  and^  indeed^  all  future  railways.  The  snooesB  of  the 
experiment,  as  judged  by  the  public,  may  be  inferred  firom 
the  fact  that  the  shares  of  the  Company  inmiediately  rose  ten 
per  cent.;  and  nothing  further  was  heard  of  the  proposed 
twenty-one  fixed  en^es,  engine-houses,  ropes,  &a  AU  this 
cumbersome  apparatus  had  been  effectually  disposed  of  by 
the  success  of  the  **  Bocket "  at  BainhilL 

Speaking  of  the  result  of  this  contest  the  Scotsman 
said:  —  ^The  experiments  at  Liverpool  have  established 
principles  which  will  give  a  greater  impulse  to  civilisation  than 
it  has  ever  received  firom  any  single  cause  since  the  press  first 
opened  the  gates  of  knowledge  to  the  human  species  at  large. 
They  may  be  said  to  have  furnished  man  with  wings — to 
have  supplied  him  with  faculties  of  locomotion,  of  which  the 
most  sanguine  could  not  have  dreamed  a  few  years  ago. 
Even  steam  navigation  gives  but  a  faint  idea  of  the  wondrous 
powers  which  this  new  agent  has  put  into  our  hands.  It  is 
no  exaggeration  to  say,  that  the  introduction  of  steam-car- 
riages on  railways  places  us  on  the  verge  of  a  new  era  —  of 
a  social  revolution  of  which  imagination  cannot  picture  the 
ultimate  effects.'' 

The  immense  consequences  involved  in  the  success  of  the 
"  Rocket,"  and  the  important  influence  the  above  contest,  in 
which  it  came  off  the  victor,  exercised  upon  the  future  deve- 
lopment of  the  railway  system,  might  have  led  one  to  suppose 
that  the  directoi-s  of  the  Liverpool  and  Manchester  Railway 
would  have  regarded  the  engine  with  pride  and  cherished 
it  ^nth  care,  as  warriors  prize  a  trust}'  weapon  which  has 
borne  them  victoriously  through  some  grand  historical  battle. 
The  French  preserve  with  the  greatest  care  the  locomotive 
constructed  by  Cugnot,  which  is  to  this  day  to  be  seen  in  the 
Conservatoire  des  Arts  et  Metiers  at  Paris.  But  the  "  Rocket " 
was  an  engine  of  much  greater  historical  interest  And  what 
l)ecame  of  the  "Rocket?"     The  directors  of  the  Liverpool 
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and  Manchester  company  sold  it  in  1837  I  Heavier  engines 
were  brought  upon  the  road,  and  the  old  "Rocket"  was  re- 
garded as  a  thing  of  no  value.  It  was  purchased  by  Mr. 
Thompson,  of  Kirkhouse,  the  lessee  of  the  Earl  of  Carlisle's 
coal  and  lime  works  near  Carlisle.  He  worked  the  engine 
on  the  Midgeholme  Eailway  for  five  or  six  years,  during  which 
it  hauled  coals  from  the  pits  to  the  town.  There  was  won- 
derful vitality  in  the  old  engine,  as  the  following  circumstance 
proves.  When  the  great  contest  for  the  representation  of 
East  Cumberland  took  place,  and  Sir  James  Grraham  was 
jsuperseded  by  Major  Aglionby,  the  "Ebcket"  was  employed 
to  convey  the  Alston  express  with  the  state  of  the  poll  from 
Midgeholme  to  Kirkhouse.  On  that  occasion  the  engine  was 
-driven  by  Mr.  Mark  Thompson,  and  it  ran  the  distance  of  up- 
wards of  four  miles  in  four  and  a  half  minutes,  thus  reaching 
a  speed  of  nearly  sixty  miles  an  hour, — proving  its  still  admir- 
able qualities  as  an  engine.  But  again  it  was  superseded  by 
heavier  engines,  for  it  only  weighed  about  four  tons,  whereas 
the  new  engines  were  at  least  three  times  the  weight.  The 
^*  Eocket "  was  consequently  laid  up  in  ordinary  in  the  yard  at 
Kirkhouse.  It  was  afterwards  purchased  by  Mr.  Stephenson, 
and  is  now  preserved  in  the  works  at  Newcastle-upon-Tyne. 
Why  shoidd  not  the  **  Eocket,"  a  monument  as  it  is  of  the 
practical  genius  of  the  inventor  who  conferred  such  great 
blessings  on  England  and  the  world,  be  gratefully  preserved 
in  such  a  place  as  the  British  Museum,  in  like  maimer  as 
Cugnot's  much  less  important  machine  has  been  preserved  in 
the  Conservatoire  at  Paris  ? 
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mmt  hf  «Be  jec  at  reac  A  io&l  n:*d  kbi  becm  htitd  orer 
CbH  ^Lym,  aai  cckt  -  impoiaBLbcIiCT ""  bad  divi  been  Moom* 
ffidhcd.  A  locomocETe  bad  biMXL  caodtnieted  thai  coold  nm 
at  dunr  mika  an  boccr.  and  tbxB  a  second  ^  impnaahflitj  * 
h«l  been  achiered.  Diffirahieay  wbich  at  first  appeared  inaor- 
mcNnuable,  wefe  beine  beme  down  bj  sheer  deierminalkxiy 
aaBKSted  br  skill  ao^i  labofir. 

The  «kgincer  br»:aght  the  powder?  of  the  locomotiTe  to 
bear  in  auxel-rrarin^  lae  pr^^n^ess  of  the  workiw  Now  it  is  a 
oommoQ  thifig  to  eiiipl«jT  ^uoh  an  acc^nov  in  I^^ding  stuff  to 
fi:^m  the  embankments  of  a  railwav ;  but  then,  it  was  quite 
an  unheari  of  expeilient.  After  the  competition  at  T^inJiiH^ 
the  "  Rocket"  engine  was  set  to  w.>rk  on  Chat  Mo^  to  drag  the 
graTel  for  finLsLing  the  permanent  way,  thus  at  the  same 
time  economising  horse-labour,  consolidating  the  road,  and 
ailvancitig  the  works  t«jwanls  completion. 

Al>«jut  the  mi«l«Ue  of  1829,  the  tunnel  at  Liverpool  was 
finish e<l,  an«l,  Wing  lit  up  with  gas,  it  was  publicly  exhibited 
one  day  in  each  week.  Many  thousand  persons  visited  the 
tunnel,  at  the  charge  of  a  shilling  a  head, — the  fund  thus 
raLse<l  l>eing  apprupriateil  partly  to  the  support  of  the  families 
of  labourers  who  had  been  injured  upon  the  line,  and  partly 
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in  contributions  to  the  Manchester  and  Liverpool  infirmaries. 
Notwithstanding  the  immense  quantity  of  rain  that  fell  during 
the  year,  great  progress  had  been  made ;  and  there  seemed 
every  probability  that  one  line  of  road  would  be  laid  com- 
plete between  the  two  towns  by  the  1st  of  January  1830. 

As  promised  by  the  engineer,  a  single  line  was  ready  by 
that  day ;  and  the  "  Eocket,"  with  a  carriage  ftdl  of  directors, 
engineers,  and  their  friends,  passed  over  the  entire  length 
of  Chat  Moss,  and  also  along  the  greater  part  of  the  road 
between  Liverpool  and  Manchester.  The  coal  traffic  had  al- 
ready been  commenced  at  different  parts  of  the  railway ;  but 
the  passenger  traffic  was  delayed  until  locomotives  and  carry- 
ing stock  coidd  be  constructed,  which  involved  a  considerable 
additional  expenditure.  In  consequence  of  the  wetness  of  the 
season,  the  completion  of  the  works  was  somewhat  delayed; 
but  in  the  meantime,  Mr.  Stephenson  and  his  son  were  en- 
gaged in  improving  and  perfecting  the  locomotive,  and  in 
devising  new  arrangements  in  those  which  were  in  course  of 
construction  in  their  workshops  at  Newcastle  for  the  purposes 
of  the  railway.  It  was  soon  found  that  the  performances  of 
the  **  Socket "  on  the  day  of  competition  were  greatly  within 
the  scope  of  her  powers ;  and  at  every  succeeding  effort  she 
excelled  her  previous  feats.  Thus,  in  June  1830,  a  trial  trip 
was  made  between  Liverpool  and  Manchester  and  back,  on 
the  occasion  of  the  board  meeting  being  held  at  the  latter 
town.  A  great  concourse  of  people  assembled  at  both  termini, 
and  along  the  line,  to  vatness  the  spectacle.  The  train  con- 
sisted of  two  carriages  filled  with  about  forty  persons,  and 
seven  waggons  laden  with  stores — in  all  about  thirty-nine  tons. 
The  ^^Eocket,"  light  though  it  was  as  compared  with  modem 
engines,  drew  the  train  from  Liverpool  to  Manchester  in  two 
hours  and  one  minute,  and  performed  the  return  journey  in 
an  hour  and  a  half.  The  speed  of  the  train  over  Chat  Moss 
was  at  the  rate  of  above  twentynseven  miles  an  hour. 
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The  public  opening  of  the  ndhraj  took  place  on  the  15th 
of  September  ISSO.  Eight  locomodre  oigines  had  now  been 
ooDstmcteil  by  the  Mesa^a^  Stephenson,  and  placed  upon  the 
line.  The  whole  of  them  had  l<en  repeatedly  tried,  and 
with  success,  weeks  l'ef*>re.  A  high  paling  had  been  erected 
for  miles  al<>ng  the  deep  ntrings  near  Liverpool,  to  keep  off 
the  pressure  of  the  miiltinide.  and  prevent  them  from  falling 
over  in  their  eagerness  to  witness  the  opening  ceremony. 
Constables  and  aol«iiers  were  there  in  nmnbers,  to  assist  in 
keeping  the  railway  clear.  The  completion  of  the  work  was 
justly  regarded  as  a  great  national  event,  and  was  celebrated 
accordingly.  The  Duke  of  Wellington,  then  prime  minist^'y 
Sir  Bobert  Peel,  secretary  of  state,  Mr.  Hustdsaon,  one  of  the 
members  for  Liverpool  and  an  earnest  supporter  of  the 
project  from  its  commencement,  were  present,  together  with 
a  large  number  of  distinguished  personages.  The  "Northimi- 
brian  ^  engine  took  the  lead  of  the  procession,  and  was  followed 
by  the  other  locomotives  and  their  trains,  which  accommodated 
about  600  persons.  Many  thousands  of  spectators  dieered 
them  on  their  way, — through  the  deep  ravine  of  Olive  Motmt ; 
up  the  Sutton  incline ;  over  the  Sankey  viaduct,  beneath 
which  a  multitude  of  pers-jns  hail  assembleil — carriages 
filling  the  narrow  lanes^  and  Ijarges  crowding  the  river.  The 
people  gaze<l  with  wonder  and  admiration  at  the  trains  which 
sped  along  the  line,  far  alxive  their  heads,  at  the  rate  of  twenty- 
foiu"  miles  an  hour. 

At  Parkside,  seventeen  miles  from  Liverpool,  the  engines 
stoppe<l  to  take  in  water.  Here  a  deplorable  accident  occurred 
to  one  of  the  ni«>st  distingiiishe^l  of  the  illustrious  visitors 
present,  whirh  threw  a  deep  shadow  over  the  sul>seijuent 
prfK*ee<lin;jr>  of  the  day.  Tlie  "  Xorthumbrian''  engine,  with 
the  carri.'itre  containin;::  the  Duke  of  Wellington,  was  drawn 
up  on  <«ne  line,  in  order  that  the  whole  of  the  trains  micrht 
]iasH  in  review  before  him  and  his  |)arty  on  the  other.     Mr. 
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Huskisson  had,  unhappily,  alighted  from  the  carriage,  and  was 
standing  on  the  opposite  road,  along  which  the  "Rocket" 
engine  was  observed  rapidly  coming  up.  At  this  moment  the 
Duke  of  Wellington,  between  whom  and  Mr.  Huskisson  some 
coolness  had  existed,  made  a  sign  of  recognition,  and  held  out 
his  hand.  A  hurried  but  friendly  grasp  was  given ;  and  before 
it  was  loosened  there  was  a  general  cry  from  the  bystanders 
of  "  Get  in,  get  in ! "  Flurried  and  confused,  Mr.  Huskisson 
endeavoured  to  get  round  the  open  door  of  the  carriage  which 
projected  over  the  opposite  rail,  but  in  so  doing  he  was  struck 
down  by  the  "  Rocket,"  and  falling  with  his  leg  doubled  across 
the  rail,  the  limb  was  instantly  crushed.  His  first  words,  on 
being  raised,  were,  "  I  have  met  my  death,"  which  imhappily 
proved  too  true,  for  he  expired  that  same  evening  in  the  neigh- 
bouring parsonage  of  Eccles.  It  was  cited  at  the  time  as  a  re^ 
markable  fact,  that  the  "Northumbrian"  engine  conveyed  the 
wounded  body  of  the  unfortunate  gentleman  a  distance  of  about 
fifteen  miles  in  twenty-five  minutes,  or  at  the  rate  of  thirty- 
six  miles  an  hour.  This  incredible  speed  burst  upon  the  world 
with  all  the  efifect  of  a  new  and  unlooked-for  phenomenon. 

The  lamentable  accident  threw  a  gloom  over  the  rest  of 
the  day's  proceedings.  The  Duke  of  Wellington  and  Sir 
Robert  Peel  expressed  a  wish  that  the  procession  should 
return  to  LiverpooL  It  was,  however,  represented  to  them 
that  a  vast  concourse  of  people  had  assembled  at  Manchester 
to  witness  the  arrival  of  the  trains ;  that  report  would  exag- 
gerate the  mischief,  if  they  did  not  complete  the  journey ;  and 
that  a  false  panic  on  that  day  might  seriously  afifect  future 
railway  travelling,  and  the  value  of  the  Company's  property. 
The  party  consented  accordingly  to  proceed  to  Manchester, 
but  on  the  understanding  that  they  should  return  as  soon  as 
possible,  and  refrain  from  further  festivity. 

The  opening  of  the  line  was,  however,  accomplished ;  and 
the  eloquent  tribute  afterwards  paid  by  Lord  Brougham  to  the 
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Bidll  and  energy  of  its  constructors^  so  strikingly  represents 
the  actual  feeling  and  opinion  of  the  time^  that  we  cannot 
refrain  from  here  quoting  his  words :  "  When  I  saw,"  said  he, 
**  the  difficulties  of  space,  as  it  were,  overcome ;  when  I  be- 
held a  kind  of  miracle  exhibited  before  my  astonished  eyes ; 
when  I  surveyed  masses  pierced  through  on  which  it  was 
before  hardly  possible  for  man  or  beast  to  plant  the  sole  of 
the  foot^  now  covered  with  a  road,  and  bearing  heavy  waggonsE, 
laden  not  only  with  innumerable  passengers,  but  with  mer- 
chandise of  the  largest  bulk  and  heaviest  weight ;  when  I  saw 
valleys  made  practicable  by  the  bridges  of  ample  height  and 
length  which  spanned  them ;  saw  the  steam  railway  traversing 
the  water  at  a  distance  of  sixty  or  seventy  feet  perpendicular 
height ;  saw  the  rocks  excavated,  and  the  gigantic  power  of 
man  penetrating  through  ndles  of  the  solid  mass,  and  gaining 
a  great,  a  lasting,  an  almost  perennial  conquest  over  the  powers 
of  nature  by  his  skill  and  industry ;  when  I  contemplated  all 
this;,  was  it  possible  for  me  to  avoid  the  reflections  which 
crowded  into  my  mind  —  not  in  praise  of  man's  great  success ; 
not  in  admiration  of  the  genius  and  perseverance  he  had  dis- 
played, or  even  of  the  courage  he  had  shown  in  setting  himself 
against  the  obstacles  that  matter  offered  to  his  course  —  no ! 
but  the  melancholy  reflections  that  these  prodigious  efforts  of 
the  human  race  —  so  fruitful  of  praise,  but  so  much  more 
finiitful  of  lasting  blessings  to  mankind  —  have  forced  a  tear 
from  my  eye  by  that  iinhai)py  casualty  which  deprived  me  of 
a  friend  and  you  of  a  representative  ?  " 

It  is  scarcely  necessiiry  that  we  should  here  speak  of  the 
commercial  results  of  the  I^iverpool  and  ^lanchester  Railway. 
Suffice  it  to  say,  that  its  success  was  complete  and  decisive. 
The  anticipations  of  its  projectors  were,  however,  in  many 
respects  at  fault.  Tliey  had  based  their  calculations  almost 
entirely  on  tlie  heavy  merchandise  traffic  —  such  as  coal, 
cotton,  and  timber  —  relying  little  upon  passengers ;  whereas. 
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the  receipts  derived  from  the  conveyance  of  passengers  far 
exceeded  those  derived  from  merchandise  of  all  kinds,  which, 
for  a  time,  continued  a  subordinate  branch  of  the  traffic.  In 
the  evidence  given  before  the  Committee  of  the  House  of 
Commons,  the  promoters  stated  their  expectation  of  obtain- 
ing about  one-half  of  the  whole  number  of  passengers  that 
the  coaches  then  running  could  take,  which  was  from  400 
to  500  a  day.  But  the  railway  was  scarcely  opened  before  it 
carried  on  an  average  about  1200  passengers  a  day ;  and  five 
years  after  the  opening,  it  carried  nearly  half  a  million  of 
persons  yearly,* 

It  was  anticipated  that  the  speed  at  which  the  locomotive 
could  run  upon  the  line  would  be  about  nine  or  ten  miles  an 
hour ;  but  the  wisest  of  the  lawyers  and  the  most  experienced 
of  the  civil  engineers  did  not  believe  this  to  be  practicable ; 
and  they  laughed  outright  at  the  idea  of  an  engine  running 
twenty  miles  in  the'  hour.  But  very  soon  after  the  railway  was 
opened  for  traffic,  passengers  were  regularly  carried  the  entire 
thirty  miles  between  Liverpool  and  Manchester  in  little  more 
than  an  hour.  Two  Edinburgh  engineers,  who  went  to  replort 
upon  the  railway,  expressed  their  wonder  at  the  travelling 
being  smoother  and  easier  than  any  they  had  hitherto  expe- 
rienced even  on  the  smoothest  turnpikes  of  Mr.  Macadam. 
At  the  highest  speed,  of  twenty-five  miles  an  hour,  they 
said,  "  we  could  observe  the  passengers,  among  whom  were  a 
good  many  ladies,  talking  to  gentlemen  with  the  utmost  eang 
froidr  t  Such  things  were  considered  wonderful  then !  It 
was  regarded  as  quite  extraordinary  that  men  should  be  en- 
abled, by  this  remarkable  invention,  to  proceed  to  Manchester 

*  In  the  first  eighteen  months,  upwards  of  700,000  persons,  or  aboot  1270 
a  daj,  were  conyeyed  on  the  line  without  an  accident.  Formerlj  the  transit 
bj  coach  had  occupied  four  hours.  The  railwaj  passenger  trains  performed 
the  jonmej  in  an  hour  and  a  half  on  the  ayerage. 

t  Messrs.  Grainger  and  Buchanan,  in  the  Scoiaman  newspaper. 
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in  the  morning,  do  a  day^s  business  there,  and  return  to 
Liverpool  the  same  night.  So  successful,  indeed,  was  the 
passenger  traffic,  that  it  engrossed  the  whole  of  the  Company's 
small  stock  of  engines. 

Although  the  bulk  of  the  heavy  goods  continued  to  go  by 
the  canal,  yet  the  opening  of  the  railway  immediately  caused 
&  large  reduction  in  the  price  of  coals  and  in  the  rates  for  the 
carriage  of  merchandise.  The  annual  saving  to  the  public  in 
money,  not  to  speak  of  the  great  saving  of  its  equivalent  — 
time, —  was  about  250,000/.  a  year.  The  net  profit  had  been 
estimated  by  the  projectors  at  62,500/.  a  year;  whereas  the 
net  profit  actually  realised,  during  the  first  five  years,  exceeded 
this  by  about  20,000/.  The  expense  of  executing  the  works 
had,  however,  been  exceeded ;  the  estimate  having  been 
800,000/.,  and  the  actual  expenditure  about  1,200,000/. 

One  of  the  curious  results  of  the  opening  of  the  railway 
was  its  eflfects  on  the  value  of  the  adjoining  land.  Instead  of 
the  population  being  frightened  away  by  the  noise,  fire, 
and  smoke  of  the  locomotives,  as  had  been  predicted,  there 
was  a  sudden  demand  for  land  in  the  neighbourhood  of  the 
stations,  and  the  price  of  property  rose  rapidly.  One  witness, 
who  was  examined  before  the  Committee  on  the  bill,  painted 
in  very  black  colours  the  horrors  of  the  steam-engine ;  that  it 
would  destroy  the  grass  on  the  neighbourmg  estate^  and  ruin 
the  owner  by  rendering  the  land  worthless  for  building  pur- 
poses ;  that  "  no  man  in  his  sober  senses  would  build  houses 
there,  each  to  have  a  level  line  with  locomotive  engines  run- 
ning before  them ;"  *  and  yet  the  land  in  question  was  shortly 
after  covered  with  vilbu^  and  its  value  was  enormously  en- 
hanced. !Mr.  Hardman  Earle,  who  had  opposed  the  bill, 
afterwards  declared  before  the  Committee  on  the  London  and 


•  Evidence  of  Mr.  Thomas  Dickenson  before  the  Commiitoo  on  the  Liverpool 
and  Manchester  llailway  Bill,  p.  363. 
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Birmingham  bill,  that  his  fears  on  accoimt  of  residential 
injury  had  been  entirely  unfoimded ;  and  that  the  passing  of 
the  locomotives,  instead  of  being  regarded  as  a  nuisance,  was 
actually  regarded  as  an  object  of  interest.  The  landlords 
who  had  driven  the  surveyors  from  their  grounds,  and  com- 
pelled  the  promoters  of  the  railway  to  divert  it  from  its  ori- 
ginal route,  were  shortly  found  complaining  of  the  grievance 
of  being  deprived  of  the  advantages  of  railway  communication* ; 
while  those  who  were  so  fortunate  as  to  have  had  the  railway 
forced  through  their  lands  were  observed,  when  letting  their 
farms,  to  advertise  that  the  railway  passed  through  the  estate 
or  near  it ;  and  it  was  foimd  that  there  was  a  quicker  com- 
petition for  farms  so  situated,  and  higher  rents  were  obtained 
for  them.  When  the  Railway  Company  came  again  to  these 
landowners  to  purchase  additional  land  from  them,  they  had 
invariably  to  "pay  through  the  nose," — the  improved  value  of 
the  land,  in  consequence  of  its  proximity  to  their  own  stations, 
being  quoted  against  them.  Even  the  most  barren  and  un- 
productive land  became  of  value.  Chat  Moss  itself,  which 
could  scarcely,  previous  to  the  formation  of  the  railway,  afford 
footing  for  a  strayed  cow,  promised  soon  to  become  covered  with 

*  The  following  eyidence  was  given  by  Mr.  Moss,  one  of  the  directors  of 
the  Liyerpool  and  Manchester  Railway,  before  the  Committee  on  the  London 
and  Birmingham  Bill  in  1833  :  — 

**  Have  joa  found  owners,  on  the  line  between  Liverpool  and  Birmingham, 
consent  to  the  railroad  there,  who,  nevertheless,  opposed  the  Liverpool  and 
Manchester  line  ?  "    **  Yes,  several ;  among  others.  Lords  Derby  and  Sefton." 

**  Did  Mr.  Ileywood  of  Manchester  oppose  the  Manchester  Railroad  ? " 
"Yes.- 

**  Did  he  afterwards  complain  of  its  not  passing  through  his  lands  ?  **  «« Yes ; 
he  complained  very  much  of  it." 

Lords  Derby  and  Sefton,  who,  by  their  opposition,  forced  the  line  from  their 
estates,  and  compelled  Mr.  Stephenson  to  take  it  over  the  worst  part  of  Chat 
Moss,  were  afterwards  found  patronising  a  second  and  rival  line  between 
liiverpool  and  Manchester,  on  condition  that  the  line  should  pass  through  their 
property. 
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jf^'*^  '**  •  -  r-  :'.'r-^-.-rr-:  r*/v^7  i^  :  -r~  irn.T.  t'ci:  thrir  pre^le- 
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'Hi".  "PI?»ri^rt"  frz^jiT.^  emr->i:e»i  m«>?t  of  the  improvements 
ui^U:  Ky  Mr.  .St^.-j/fj*:ri>*jri  an-i  Li^  ^.-n  l^rtween  the  coos^tnic- 
f  iofi  of  t]i('.  **  Ji'»^;k':T  '  an'l  the  'late  ••*'  '>f»fiiiiii:  of  the  railway 
on  th<-  I. 0th  of  S^pt^rifiUrr.  Tlie  *•  Planet"  was  in  the  Mer- 
wv,  l>'jt  not  h'ln^l^l,  on  tliat  «1  iv.  Tliis  enirine  exhibited  in 
on'T  rorrihin;ition  n^irly  all  the  iinpruvements  which  the 
inv<'nt/;rH   harl    ]>y  this  time   effecteil,  —  the   blast  pipe,   the 

•  l)T.  I«ariliicr,  in  the  Edinhijrgh  Review  for  October,  1832,  p.  100. 
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tubular  boiler,  the  horizontal  cylinders  inside  the  smoke- 
box*  (a  great  improvement  on  the  "Rocket"),  and  the 
cranked  axle,  together  with  a  fire-box  firmly  fixed  to  the 
boiler.  In  the  "Rocket"  the  fire-box  was  only  screwed 
against  the  boiler,  allowing  a  considerable  leakage  of  air 
which  had  not  passed  through  the  fire.  The  tubes  and  fur- 
nace of  the  "  Planet "  gave  a  heating  surface  of  407-J-  feet. 
The  cylinder  was  11  inches  in  diameter,  with  a  16-inch  stroke; 
the  boiler  was  6  J  feet  long,  by  3  feet  in  diameter ;  the  four 
wheels  were  5  and  3  feet  in  diameter  respectively. 

On  the  4th  of  December,  the  "  Planet "  topk  the  first  load 
of  merchandise  from  Liverpool  to  Manchester,  consisting  of 
18  waggon-loads  of  cotton,  200  barrels  of  flour,  63  sacks  of 
oatmeal,  and  34  sacks  of  malt.  The  total  load,  exclusive  of 
the  engine,  was  80  tons,  and  it  was  taken  to  Manchester,  in 
the  face  of  a  strong,  adverse  wind,  in  two  hours  and  thirty-nine 
minutes,  which  was  considered  an  exceedingly  successful 
trip.  Previous  to  this,  however,  the  speed  of  the  "Planet" 
had  been  tested  in  bringing  up  a  cargo  of  voters  firom  Man- 
chester to  Liverpool,  on  the  occasion  of  the  contested  election 
there,  when  she  performed  the  journey  between  the  two 
places  in  sixty  minutes. 

The  next  important  improvement  in  the  locomotive  was 
made  in  the  "  Samson,"  which  was  placed  upon  the  line  about 
the  beginning  of  1831.  In  this  engine  the  plan  of  coupling 
the  fore  and  hind  wheels  of  the  engine  was  adopted;  by 
which  means  the  adhesion  of  the  wheels  on  the  rails  was 


•  This  expedient,  first  employed  by  Mr.  Robert  Stephenson,  was  suggested 
to  him  by  Mr.  Trcvethick,  when  they  met  at  Cartagena,  in  Central  America,  on 
which  occasion  they  had  much  conversation  on  the  subject  of  the  constmction 
of  the  locomotive  engine.  Mr.  TrcTcthick  mentioned  the  great  economy  of 
caloric,  and  consequently  of  fuel,  which  was  produced  by  enclosing  tho 
cylinders  of  pumping  engines  in  an  engine-house  ;  and  on  this  suggestion  Mr. 
Stephenson  acted  in  enclosing  the  locomotive  cylinder  iu  the  smoke-box. 
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rii..-  r.-.-TiT  "Ir  Sjjik-rT  Ti^ii:*.  jji  I  "ari*  ne^rlv  tLr*>wn  over 
tf.fr  er./'j^.kr.'.-r:^: :  i  ?>:ii:K,ir.>r  wLivi  w^s,  we  believe 
*?rrvri*:"V-ly.  irtrl'r  ::rri:  :■.  i:.  .:>^^:1-  LAvii.j  l>erii  purpi>sely 
I^fr  on  tr.r:  liii^r  r  V  -.  zi^r:  •::  •Lv  "Sf  rkiLen-  TLrir  chief  defect, 
h'i*AV:-.v:r.  -A-r:.r  in  K-rii: J  -11.  j:  1-.  t.j  kr»rp  Up  A  >'^fEc:ent  supply  of 
rt^-^rii  for  r»-<ri:'^ir  '*  rk  :  z'l"  -T».-a:K-f  l;v^:  n-'t  lining  adopted  in 
th<;  'rri'/ifj*'-.  hi'i—yl,  tr.v  .-".j^-v ri-  rlrv  ..f  Mr.  Stephensf.m's 
I'^v/rriotiv*--  .r.-»-r  all  «»thvr-  lL:xt  Lrid  wt  l.<r»-n  tried,  induce*.!  the 
din-rtoM  of  rli^:  nii!w;«y  to  rotiTiirf  th:it  the  engines  sujiplie^l 
Uf  f  li<;iii  hy  oth*:r  LuiMtT.-,  should  Ix:  couitructtrd  after  the  same 
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model.  It  is  now  an  invariable  practice  with  railway  com- 
panies to  determine  the  kind  of  locomotive  with  which  they 
are  to  be  supplied  by  contractors ;  but  in  those  days  it  was 
positively  made  a  ground  of  complaint  against  both  the  com- 
pany and  the  engineer,  that  this  salutary  precaution  was 
adopted.  The  Liverpool  directors  had  given  every  oppor- 
tunity for  trials,  from  Dr.  Booth's  "Velocipede"  (which  was 
knocked  to  pieces)  to  the  "  Eocket ; "  and  having  ascertained 
by  actual  experience  the  best  kind  of  engine  for  their  purpose, 
they  could  not,  amidst  the  bustle  and  responsibilities  of  a 
large  and  increasing  traflBc,  allow  their  railway  to  be  used  as 
a  practising  groimd  for  the  host  of  experimenters  and  in- 
ventors who  were  springing  up  on  all  sides.  They  therefore 
closed  the  line  against  further  trials  of  new  inventions. 

One  of  the  most  successful  makers  of  engines  for  the 
Liverpool  and  Manchester  Eailroad  was  Mr.  Bury,  after- 
wards the  locomotive  engineer  of  the  London  and  Birming- 
ham line.  His  first  engine,  the  "  Dreadnought,"  was  started 
on  the  12th  of  March,  1830,  and  a  second,  the  "Liverpool," 
was  placed  on  the  line  in  the  following  July.  The  first 
had  six  wheels,  and  was  objected  to  on  that  account.  The 
second  ran  upon  four  wheels  coupled,  and  had  horizontal 
cylinders  and  cranked  axles.  Although  various  modifications 
have  since  been  made  in  the  locomotive  engine,  the  arrange- 
ments adopted  by  the  Messrs.  Stephenson  contained,  in 
principle,  all  that  now  exists,  even  in  the  most  finished 
engine. 

Like  the  engine  power,  the  permanent  road  also  was  for 
some  time  in  an  experimental  state,  and  was  gradually 
brought  into  a  state  of  practical  eflBciency.  As  the  power  and 
weight  of  the  locomotives  were  increased,  and  the  speed  at 
which  the  trains  travelled  steadily  advanced,  it  soon  became 
clear  to  Mr.  Stephenson  that  a  considerable  modification  in 
the  road  was  absolutely  necessary.    The  fish-bellied  rails,  first 
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laid  down,  were  of  the  weight  of  only  thirty-five  pounds  to 
the  yard,  and  were  calculated  only  for  horse  traffic,  or  at 
most,  for  engines  like  the  '^  Bocket,"  of  very  light  weight. 
In  the  course  of  a  short  time  it  was  found  necessary  to  have 
the  road  relaid  with  stronger  rails  of  greater  weight  and  im- 
proved form,  though  at  a  very  considerable  expense  to  the 
Ciompany.  Mr.  Stephenson  was  determined,  to  the  best  of 
his  power,  to  fulfil  his  promise  to  the  Committee  of  the 
House  of  Commons,  that  he  would  make  his  railway  as 
perfect  as  it  could  be  made. 
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CHAP.  XXIV. 

EXTENSION  OF  THE  RAILWAY  SYSTEM.  —  THE  LONDON  AND 

BIBHINQHAH  LINE. 

When  Mr.  Stephenson  had  completed  the  Liverpool  and 
Manchester  Bailway^  and  brought  the  locomotive  engine^  by 
means  of  which  it  was  to  be  worked^  into  a  state  of  practical 
efficiency,  he  may  be  said  to  have  accomplished  the  great  work 
of  his  life.  And  this  was  no  inconsiderable  achievement.  By 
persevering  study  and  observation,  —  by  treasuring  up  care- 
fully the  results  of  experience,  neglecting  no  fact  or  suggestion 
howsoever  insignificant  it  might  at  first  sight  appear,  —  hold- 
ing fast  to  his  purpose,  with  a  conviction  that  was  never 
shaken  and  a  determination  that  was  never  baffled,  —  he 
established,  with  but  small  assistance  or  encouragement,  and 
in  the  face  of  every  kind  of  difficulty  and  opposition,  the  supe- 
riority of  the  Locomotive  system  of  railways.  And  it  is  per- 
haps not  saying  too  much,  to  aver,  that  in  accomplishing  this, 
Mr.  Stephenson  did  more  to  advance  the  civilisation  of  the 
world  than  any  single  individual  of  his  age.  Excepting  only 
the  discovery  of  Printing,  no  other  invention  will  bear  a  com- 
parison with  that  of  Eailway  Locomotion,  as  afifecting  the 
destinies  of  mankind.  In  former  times,  the  builder  of  a  bridge, 
and  the  maker  of  a  road,  which  brought  towns  and  villages  into 
communication  with  each  other,  were  regarded  as  public  bene- 
fiEUstors.  But  how  much  greater  a  benefactor  to  his  species 
was  the  man  who  invented  the  Locomotive  Railway  system, 
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which  unites  n^doii  with  nation,  and  is  now  rapidly  drawing 
the  ends  of  the  earth  together ! 

It  may  be  humiliating  to  our  schools  of  science  and  learn- 
ing to  confess,  that  the  men  who  brought  the  looomotiTe  to 
perfection  —  George  Stephenson  above  aU  —  were  unlettered 
and  uneducated,  possessing  none  of  the  advantages  of  aeho- 
lastic  or  scientific  culture.     The  educated  men,  and  even  the 
scientific  engineers,  were  wholly  opposed  to  the  locomotiYe 
system,  declaring  it  to  be  absurd  and  impracticable.    The  gene- 
ral public,  where  not  actively  hostile,  were  indifferent.     With 
the  performances  of  the  "  Eocket,"  however,  aU  doubts  upon 
the  subject  were  in  a  great  measure  set  at  rest.     What  had 
been  ridiculed  as  an  impossibility,  was  now  recognised  as  a 
fitct.     The  "  Eocket "  showed  that  a  new  power  had  been  bom 
into  the  world,  full  of  vigorous  life  and  strength,  with  bound- 
less capability  of  work.     It  was  the  simple  but  admirable  con** 
trivance  of  the  steam-blast,  and  its  combination  with   the 
multitubular  boiler  with  its  large   heating  sur£EM)e,  ihat  at 
once  gave  the  high  pressure  locomotive  its  vigorous  life,  and 
secured  the  triumph  of  the  railway  system.     As  has  been  well 
observed,  this  wonderful  power  to  increase  and  multiply  its 
jK)wers  of  performance   with  the  emergency    that  demands 
them,   Las  made  this  giant  engine  the  noblest  creation  of 
human  wit,  the  very  lion  among  machines.* 

The  practicability  of  Railway  Locomotion  being  thus  proved, 
its  extension  was  merely  a  question  of  time,  money,  and 
lalKMir.  A  fine  opportunity  now  presented  itself  for  the  wise 
and  judicious  action  of  government  in  the  matter.  The  im- 
provement of  the  internal  communications  of  a  country  seems 
to  fall  peculiarly  within  its  province.  The  government  was 
indeed  at  this  very  time  directing  its  attention  to  the  improve- 
ment of  the  old  turnpike  roads,  and  voting  large  stuns  of  money 
to  Mr.  Macadam  for  his  so-called  "  discovery.** 

♦  Athcnocum. 
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But  here  was  a  new  system  of  internal  ^communication 
invented,  which  was  destined  entirely  to  supersede  the  old 
Macadamised  roads.  What  was  the  action  of  the  legisla- 
ture in  regard  to  it  ?  They  took  no  part  except  to  retard  and 
obstruct  it  wherever  they  could ;  until  at  length  their  sluggish 
resistance  was  overborne,  and  the  railway  system  was  esta- 
blished, by  the  perseverance  of  private  individuals.  The  op- 
position raised  by  the  governing  classes  to  the  progress  of 
railway  bills  in  Parliament  would  have  damped  the  energy  of 
any  people  less  resolute  than  the  English.  But  the  leading 
men  of  industry  throughout  the  kingdom  had  grasped  a  great 
idea,  and  would  not  let  it  go.  They  had  the  sagacity  to  per- 
ceive the  value  of  railways,  though  the  government  had  not ; 
and  when  the  legislature  failed  to  enter,  at  this  juncture,  upon 
the  grand  enterprise  of  planning  and  executing  railways  upon 
a  national  system,  there  was  a  sufficient  amount  of  active 
public  spirit  in  the  coimtry  to  undertake  the  work  on  private 
risk,  and  to  carry  it  into  practical  efifect  in  the  face  of  every 
opposition. 

The  mode  of  action  was  characteristic  and  national  The 
execution  of  the  new  lines  was  imdertaken  entirely  by 
joint-stock  associations  of  proprietors,  after  the  manner 
of  the  Stockton  and  Darlington,  and  Liverpool  and  Man-"" 
Chester  Companies.  These  associations  are  conformable  to 
our  national  habits,  and  fit  well  into  our  system  of  laws. 
They  combine  the  power  of  vast  resources  with  individual 
watchfulness  and  notions  of  self-interest ;  and  by  their  means 
gigantic  enterprises,  which  elsewhere  would  be  impossible  to 
any  but  kings  and  emperors  with  great  national  resources 
at  command,  were  carried  out  by  associations  of  private  indi- 
viduals. And  the  results  of  this  combination  of  means  and 
of  enterprise  have  been  truly  marvellous.  Within  the  life 
of  the  present  generation,  the  private  citizens  of  England 
engaged  in  railway  enterprises,  have,  in  the  face  of  govem- 
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!XLeXLt  '.r.scn3Tcai&,  loii  winLoac  ^^^^^f^g  a  P^uij  out  of  the 
pfibiic  pvirse.  -rxetTicei  &  sy^can  of  nilwvrs^  znTolrii^  works 
of  the  zioec  j^rmrii:  kfmi.  viiiim.  in  chdcr  total  msflB^  in  tiifiir 
cGtsC.  ami  in  rheir  public  Txcilicr.  sir  exceed  die  most  fiuDEurai 
naci'i'Diil  'XiiLxncCfjii!:  -jf  cult  ige  'TT  coancnr. 

3£r.  5t«fpii>»Ls4^a  wag  of  ecurse  accirelj  engaged  in  the  con* 
3cni?uo[i  •:f  me  namerjos  railways  now  {vojected  bjr  the 
jirint-scock  c«:Eipaa:e&      I>inng  doie  feniLSCLon  <tf  the  Man- 
chester acii  Lrrerpxl  Ifne.  lie  had  been  onLSolted  r^^pm^lng 
maaj  projects  of  a  sizuilar  kimL     One  of  dieBe  was  a  short 
niilwajr.  between  Cancerbarr  Mxd  Wbitsstaidef  aboot  six  miles 
in  leni^th.     He  wag  coo  zntzoh  occupied  wich  the  works  at 
Iiverp«>3l  to  give  this  scheme  madi  of  his  perscHuJ  atten- 
ti«Mi.     Bat  he  sent  hL$  ais«:?taac«  Xr.  John  Dixon,  to  surrej 
the  line :  aad  afterwards  Mr.  LiX"ke  to  superintend  the  execo- 
tioa  of  the  principal  work:^     The  act  was  obtained  in  1826, 
and  the  line  was  opened  for  traffic  in  1830L    It  was  parlljr 
worked  bv  dxed-en^zine  power,  and  partly  bj  Stephenson's 
Ixi^motives*  similax  to  the  engines  originally  used  upon  the 
Killingworth  Rulwav. 

Bat  the  desire  t*.  r  rail'vav  e3ctensi«?n  principally  perrailed 
the  nian-iiwD'jiiUi  distrlots*  especially  after  the  saccessfid 
openinij:  ot  the  Liverp«>;'l  and  Manchester  line.  The  com* 
mercial  classes  o:  the  Lirger  towns  soon  became  clamoroTis  for 
a  f«artioif«ati'.»n  in  the  g'xd  which  they  had  lately  derided. 
KailwLiy  prjects  were  set  on  t'«.»ot  in  great  numbers>and  Man- 
chester l>ecame  a  centre  irom  which  main  lines  and  branches 
were  starteil  in  all  directit.-ns.  The  interest,  however,  which 
attaches  to  these  later  schemes  is  of  a  much  less  absorbing 
kind  than  that  which  belongs  to  the  earlier  history  of  the 
Engli.-h  mil  way,  and  the  steps  by  which  George  Stephenson 
»ecure<l  its  eventual  establishment.  We  naturally  sympa- 
thise more  with  the  early  sfruggles  of  a  great  principle,  its 
trials  and  ita  difficulties,  than  with  its  after  stages  of  success ; 
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and  however  gratified  and  astonished  we  may  be  at  it^  per- 
manent results,  the  secret  charm  of  the  interest  is  gone,  and 
the  excitement  has  ceased,  when  its  ultimate  triumph  has 
become  a  matter  of  certainty. 

The  commercial  results  of  the  Liverpool  and  Manchester 
line  were  so  satisfactory,  and  indeed  so  greatly  exceeded  the 
expectations  of  its  projectors,  that  many  of  the  abandoned 
projects  of  the  speculative  year  1825  were  forthwith  revived. 
An  abundant  crop  of  engineers  sprang  up,  ready  to  execute 
railways  of  any  extent.  Now  that  the  Liverpool  and  Man- 
chester line  had  been  made,  and  the  practicability  of  working 
it  by  locomotive  power  had  been  proved,  it  was  as  easy  for 
engineers  to  .make  railways  and  to  work  them,  as  it  was  for 
navigators  to  find  America  after  Columbus  had  made  the  first 
voyage.  George  Stephenson  had  shown  the  way,  and  en- 
gineers forthwith  crowded  after  him  full  of  great  projects. 
Mr.  Francis  Giles  himself  took  the  field  as  a  locomotive  rail- 
way engineer,  attaching  himself  to  the  Newcastle  and  Car- 
lisle, and  London  and  Southampton  projects.  Mr.  Brunei 
appeared,  in  like  manner,  as  the  engineer  of  a  line  projected 
between  London  and  Bristol ;  and  Mr.  Braithwaite,  the 
builder  of  the  "Novelty"  engine,  as  the  engineer  of  a  line 
from  London  to  Colchester. 

The  first  lines,  however,  which  were  actually  constructed, 
subsequent  to  the  opening  of  the  Liverpool  and  Manchester 
Bailway,  were  in  connection  with  that  line,  and  principally  in 
the  county  of  Lancaster.  Thus  a  branch  was  formed  from 
Bolton  to  Leigh,  and  another  from  Leigh  to  Eenyon,  where 
it  formed  a  jimction  with  the  main  line  between  Liverpool  and 
Manchester.  Branches  to  Wigan  on  the  north,  and  to  Buncom 
Gap  and  Warrington  on  the  south  of  the  same  line,  were 
also  formed.  A  continuation  of  the  latter,  as  £»:  south  as 
Birmingham,  was  shortly  after  projected  under  the  name 
of  the  Grand  Junction  Bailway.    The  scheme  of  a  railway 
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b'iVr.  P''^v^^ir^fcrf\  >>  Lf-.Qii-ja  was  aIso  brcoi^  uvaxd 

lailwiaT  oivmniri'auioE.  -wiTi  tbe  izk«rQ|»i:'t&  At  the 
tzm*^  aa  i:=.p«:TUj[:^  irmk  rskilwaj'  vu  pccjecsed  firom 
diie>!V:r  •.•>  L*rr:<L%  traTersn^  iL*?  p:paI*M&§  mAnii£Kiuiii^  dis- 
trict ot  E&et  Ijkzi*:2ksLire  an-i  West  Y*jrkshire.  and  bringing 
th*?:  chief  UiWTL*  of  the  raro  great  Dijcthan  coonties  into  direct 
er/lr.IrA^^i:cation  with  each  oxher^ 

(ji  th<^  priiicipal  liikes  pn-jj«ct<d  in  these  districta^  Mr. 
G^r^^rz*^  .St^pheuiion  was  i^ypjinted  engine^':  in  some  nfim^ 
in  cr^nj unction  with  his  s<>n.  He  wae  the  engineer  of  the 
Graad  JnnctioD,  of  the  3Ianche6ter  and  Leedsy  and  other 
new  linen,  so  that  his  han-ii  were  foil  of  work.  Although 
originally  appointei  the  engineer  in  chief  of  the  Londcm  and 
Binriingham  Sailway,  in  conjonction  with  Mr.  Bobeit  Ste^ 
jfheTL^fn,  the  latter  gentleman  undertook  the  principal  diaige 
of  the  project  up  to  the  passing  of  the  bill,  and  afterwardi 
directed]  tbe  execution  of  the  railway,  which  was  regarded  as 
of  the  '^n*eat*^st  iiiifji^Frtanct  connecting  as  it  did  the  north 
of  Erj:/larid  \*-itli  the  raetropijlis,  as  well  as  on  account  of 
thfj  r-xtnu^niinarilv  fi^miidalile  character  of  the  work& 

The  umrihf:T  of  railway  schemes  which  were  thus  projected 
]iy  cornjjanie.s  of  private  individuals,  principally  resident  in 
tha  rnanufacturinc:  «li.ritrict.s,  created  considerable  alarm  in  the 
Tiiiridrf  of  the  country  gentlemen,  who  were  found  ereiywhere 
11  j>  in  anns  ag?iirjst  these  "  new-fangled  roads.*  The  farmers 
W(;re  tlirown  into  a  state  of  consternation  at  the  idea  of  "  fire 
bors<;.i^  nmning  through  their  quiet  fields  and  frightening 
tlieir  slH.-ep  and  cattle  while  grazing.  In  remote  countiy 
]flac^.*.s  the  most  extraordinary  stories  were  propagated  and 
Ix'lii'ved  respecting  railway  locomotives.  On  one  occasion, 
Mr.  Stejihenson  and  some  directors  of  a  line  projected  from 
Ohefiter  to  Birmingham,  on  coming  into  the  neighbourhood 
of  Niuitwich  to  obtain  the  consent  of  some  landowners^  were 
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told  that  the  canal  proprietors  had  been  before  them^  and 
had  told  the  farmers  and  landowners  that  if  a  bird  flew 
over  the  district  when  the  locomotive  passed  it  would  drop 
down  dead ! 

The  inhabitants  of  even  some  of  the  large  towns  were 
thrown  into  a  state  of  consternation  by  the  proposal  to  pro- 
vide them  with  the  accommodation  of  a  railway.  The  line 
from  London  to  Birmingham  would  naturally  have  passed 
close  to  the  handsome  town  of  Northampton,  and  was  so  pro- 
jected. But  the  inhabitants,  urged  on  by  the  local  press,  and 
excited  by  men  of  influence  and  education,  opposed  the  pro- 
ject, and  succeeded  in  forcing  the  promoters,  in  their  re-survey 
of  the  line,  to  pass  the  town  at  a  distance.  The  necessity 
was  thus  involved  of  distorting  the  line  and  incurring  the 
enormous  expense  of  constructing  the  Kilsby  Tunnel.  Not 
many  years  elapsed  before  the  very  same  inhabitants  of 
Northampton  became  clamorous  for  railway  accommodation, 
and  a  special  branch  was  constructed  for  them.  The  ad- 
ditional cost  involved  by  this  forced  deviation  of  the  line 
could  not  have  amounted  to  less  than  half  a  million  sterling; 
a  loss  not  falling  upon  the  shareholders  only,  but  also  upon 
the  public  at  large,  who  are  the  eventual  suflFerers  from  all 
railway  waste  and  extravagance. 

But  the  most  formidable  opponents  of  the  London  and 
Birmingham  Railway  were  the  landowners,  whose  position  in 
the  legislature  gave  them  an  overwhelming  influence  in 
determimng  the  direction  of  railways,  and  the  terms  on  which 
they  were  to  be  conceded.  And  as  the  history  of  the  progress 
of  the  London  and  Birmingham  scheme  differs  but  little,  in 
the  main,  from  that  of  similar  projects,  a  brief  statement  of 
its  leading  facts  may  not  be  out  of  place  here. 

Surveys  of  a  line  of  railway  from  London  to  Birmingham 
had  been  made  as  early  as  the  great  speculative  year  1825, 
but  the  commercial  crash  which  occurred  stopped  its  further 

X  a 


310  LIFE  OF  GBOBGB  SIEFECKSCnr. 

progress.    It  ww^  however,  revived  in  1830^  when  two  ocmi- 
mittees  were  formed  at  BirminghMii,      One  had  lor  their 
consulting  engineers  the  Mes8r&  Bennie,  and  the  other  Mr. 
Frands  Giles.     The  line  of  the  former  was  projected  to  peas 
hy  Oxford  to  London;   and  that  of  the  latter  by  way  of 
Coventry.     There  was  at  that  early  date  less  of  the  fighting 
spirit  amongst  rival  railway  projectors  than  unhappily  pre- 
vailed at  a  subsequent  period.    The  promoters  were  desLroas 
of  obtaining  a  good  railroad  to  London^  rather  than  of  cany- 
ing  on  a  costly  warfare  for  the  benefit  mainly  of  rival  lawyere^ 
surveyors,  and  engineers.      So  the  two  committees  wisely 
determined  to  unite,  and  call  to  their  aid  the  matured  ex- 
perience and  judgment  of  Mr.  George  Stephenson,  in  adju- 
dicating upon  the  merits  of  the  respective  lines.     After  a 
careful  examination  of  the  country,  Mr.  Stephenson  reported 
in  favour  of  the  Coventry  route ;  and  the  Lancadiire  gentle- 
men, having  great  confidence  in  his  judgment^  supported  his 
decision;    on   which   the    line  recommended  by  him   was 
adopted,  and  he  was  appointed  its  engineer  in  conjunction 
with  his  son. 

Tlie  line,  as  originally  laid  out,  was  to  have  had  its 
London  terminus  at  Maiden  Lane,  King's  Cross,  the  site 
of  the  present  Great  Xorthem  Station:  it  passed  through 
Casliiobury  and  Grove  Parks,  the  seats  of  Lord  Essex  and 
Lord  Clarendon,  and  along  the  Hemel  Hempstead  and 
Little  Goildesden  valleys,  in  Hertfordshire.  This  latter  por- 
tion of  the  project  excited  a  vehement  opposition  on  the  part 
of  the  landowners,  who  formed  a  powerful  confederacy  against 
the  bill.  The  principal  parties  who  took  an  active  part  in 
the  opposition  were  La<ly  Bridgewater  and  her  Trustees,  Lord 
Essex,  and  Sir  Astley  Cooper,  supported  by  the  Grand  Junc- 
tion Canal  Company.  By  their  influence  the  landowners 
throughout  the  counties  of  Hertfonl  and  Buckingham  were 
couiplet^ily  organised  in  opposition  to  the  measure.      The 
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time  for  preparing  the  plans,  to  be  deposited  with  the  several 
clerks  of  the  peace,  as  required  by  the  standing  orders  of 
Parliament,  being  very  limited,  the  necessary  documents 
were  prepared  in  great  haste,  and  were  deposited  in  such  an 
imperfect  state  as  to  give  just  grounds  for  presuming  that 
they  would  not  pass  the  ordeal  of  the  Standing  Orders 
Committee.  It  was  also  thought  that  alterations  might  be 
made  £n  some  parts  of  the  railway  which  would  remove  the 
objections  of  the  principal  landowners,  and  it  was  therefore 
determined  to  {>ostpone  the  application  to  Parliament  until 
the  following  session. 

In  the  meantime  the  opponents  of  the  bill  out  of  doors 
were  not  idle.  Public  meetings  were  held  in  most  of  the 
districts  through  which  the  line  was  projected  to  pajss,  under 
the  presidency  of  the  nobility  and  gentry,  when  it  was  imani- 
mously  determined  that  railways  were  wholly  imnecessary. 
Numerous  pamphlets  were  published,  calling  on  the  public  to 
"  beware  of  the  bubbles,"  *  and  holding  up  the  promoters  of 
railways  to  ridicule.  They  were  compared  to  St.  John  Long, 
and  similar  quacks,  and  pronounced  fitter  for  Bedlam  than  to 
be  left  at  large.  The  canal  proprietors,  landowners,  and 
road  trustees,  made  common  cause  in  decrying  and  opposing 
the  projected  line.  The  failure  of  railways  was  still  confi- 
dently predicted,  notwithstanding  the  success  of  the  Liverpool 
Bailway;  and  it  was  industriously  spread  abroad  that  the 
locomotive  engines,  having  proved  a  failure  there,  were  im- 
mediately to  be  abandoned  1  a  nmiour,  which  the  directors 
of  the  Liverpool  and  Manchester  Company  considered  it 
necessary  publicly  to  contradict-f 

*  Beware  of  the  Babbles.  London,  1831. — Probable  Effects  of  a  Railway 
between  London  and  Birmingham.  Ix>ndon,  1831. — Conveyance  npon  Canals 
and  Railways  compared.  By  Detector.  London,  1831. — ^Remarks  on  London 
and  Birmingham  Railway.  By  Investigator.  London,  1830.  -~  Answer  to 
Investigator.    By  C.  H.  Capper.    Birmingham,  1831. 

t  Mr.  Hardman  Earlo's  pamphlet,  entitled,  **  An  Answer  of  the  Directors 
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TLe  z^.'t.z  of  cTfOi-atii:]!  aased  in  die  <iwtrirtB  ttaoa^ 

vlicL  tb&  liiie  viae  JT.^rT.fied  to  pa&  vs«  ao  great  tini  it  mM 
vttL  'iiferLrir  th«  snrrieys  could  be  nude.    At  one  point  tlie 
TT^^aijae  yji  th<r  LuLdv^vTifcTs  hdA  choT  sernuitB  wan  snehy  diat 
tb<  i=iirTev'*>rs  -r^re  egectuaPT  prevented  milrnig  tiie  wmeji 
bv  the  liz^t  of  diT :  and  it  me  ooh*  at  length  a<ar«m|JialMrf 
at  nigLt  Lt  LiieazLS  of  duk  lanthiiDnkSL    Mr.  Leeoont  mentiom 
azk-jther  izL=tazice  of  a  dez^ymazi,  wbo  made  snclt  nlnnmag 
dem'>ziitT&tioQ5  of  Lis  oppiDstion,  that  die  estmocdinmy  ex- 
pedient was  res>rtai  to  of  sarvermg  his  propertr  doziii^  the 
time  he  was  engaged  in  the  pal{»L    This  nna  aoeomplidied 
by  harinsT  a  str^n^  force  of  sorrercxs  in  lendineaB  to  eom- 
mence  their  operations,  and  entering  the  deigyman^a  gronnds 
on  the  one  side  at  the  same  mommt  that  they  saw  him  fiuriy 
off  them  on  the  other ;  bv  a  well  organised  and  uin^^iifi^H^y 
arrangement,  each  man  Ci>ncladed  his  allotted  task  jnst  as 
the  reverend  gentleman   concluded   his  sermon;    so   that» 
before  he  left   the  church,   the  deed  was  done^   and   die 
sinners  had  all  decamped.*     Similar  opposition  was  offered 
at  mariv  otlier  points,  but  ineffectually.     The  perseverance  of 
Mr.  R.  .Stephenz-.-n  i  who.  in  examining  the  country  to  ascer- 
tain the  l^st  line,  walked  over  the  whole  intervening  dis- 
tricts between  London  and  Birmingham,  upwards  of  twenty 
times),  and  the  patient  industry  of  his  surveyors,  under  the 
direction  of  Mr.  Goijch,  overcame  all  obstacles ;  and  by  the 
end  of  1831,  the  requi>ite  plans  were  deposited  preparatory 
to  an  application  being  made  to  Parliament  in  the  ensuing 
session. 

Tlie  principal  alterations  made  in  the  new  line  were  at  the 
Ixjndon  end  ;  the  terminus  being  changed  from  Maiden  Lane 

of  the  Liverpool  and  Manchester  Kailwaj,  to  an  Article  in  the  Edinbor^gli 
lie  view  for  October,  1832." 

*  History  and  Description  of  the  London  and  Birmingham  Railwar.    Bjr 
Lieotcnant  Lccount,  C.  E.,  and  Thomas  Boecoe. 
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to  a  laxge  piece  of  open  land  adjoining  the  Regent's  Canal  — 
the  site  of  the  present  London  and  North-western  Goods 
Station ;  and  also  at  Watford,  where  the  direction  of  the  line 
was  altered  so  as  entirely  to  avoid  the  parks  of  Lords  Essex 
and  Clarendon.  This  diversion,  however,  inflicted  upon  the 
public  the  inconvenience  of  the  Watford  Tunnel,  about  a  mile 
in  length,  and  upon  the  company  a  largely  increased  outlay 
for  its  construction.  The  Hemel  Hempstead  and  Goddesden 
valleys  were  also  avoided,  and  the  line  proceeded  by  the 
towns  of  Berkhampstead  and  Tring.  It  was  expected  that 
these  alterations  would  have  the  eflfect  of  mitigating,  if  not  of 
entirely  averting,  the  powerful  opposition  of  the  landowners ; 
but  it  was  foimd  that,  on  the  contrary,  it  was  now  more  violent 
than  ever,  although  all  groimds  of  complaint  in  regard  to 
their  parks  and  residences  had  been  entirely  removed.  The 
most  exaggerated  alarms  continued  to  be  entertained,  especially 
by  those  who  had  never  seen  a  railway ;  and,  although  there 
were  a  few  country  gentlemen  who  took  a  diflFerent  view  of 
the  subject,  when  the  bill  for  the  altered  line  was  introduced 
into  Parliament  in  the  session  of  1832,  the  owners  of  nearly 
seven-eighths  of  the  land  required  for  the  railway  were  re- 
turned as  dissentients.  It  was,  however,  a  noticeable  fact, 
that  Lords  Derby  and  Sefton,  who  had  so  vehemently  opposed 
the  Liverpool  Railway  in  all  its  stages,  were  foimd  amongst 
the  assentients  to  the  London  and  Birmingham  line.  The 
scheme  had,  it  is  true,  many  warm  friends  and  supporters,  but 
these  were  principally  confined  to  classes  possessing  more  intel- 
ligence than  influence.  Indeed,  the  change  which  was  rapidly 
taking  place  in  public  opinion  on  the  subject  of  railways,  in- 
duced the  promoters  to  anticipate  a  favourable  issue  to  their 
application,  notwithstanding  the  hostility  of  the  landowners. 
They  drew  a  favourable  augury  from  the  fact  that  the  Grand 
Junction  Canal  Company,  although  still  opposing  the  measure 
as  strenuously  as  ever,  so  far  as  the  influence  of  its  proprie- 
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tors  collectiTelj  and  individually  extended,  and  watchiii^  all 
the  proceedings  of  the  bill  with  a  jealous  eye,  did  not  openly 
appear  in  the  ranks  of  its  opponents,  and,  what  was  of  still 
greater  significance,  did  not  open  their  pnrse-stringa  to  siij^ly 
funds  for  the  opposition. 

When  the  bill  went  before  the  Committee  of  the  Com- 
mons, a  formidable  array  of  evidence  was  produced;  all 
the  railway  experience  of  the  day  was  brought  to  bear  in 
support  of  the  measure,  and  all  that  interested  opposition 
could  do  was  set  against  it.  The  necessity  for  an  improYed 
mode  of  communication  between  London  and  Birmingham 
was  clearly  demonstrated ;  and  the  engineering  evidence  was 
regarded  as  quite  satisfactory.  So  strong  an  impression  was 
made  upon  the  Committee,  that  the  result  was  no  longer 
doubtful  so  £Eur  as  the  Commons  were  concerned ;  but  it  was 
considered  veiy  desirable  that  the  case  should  be  fully  brought 
out  in  evidence  for  the  information  of  the  public,  and  the 
whole  of  the  witnesses  in  support  of  the  bill,  about  a  hun- 
dred in  number,  were  examined  at  great  length.  The  oppo- 
nents confined  themselves  principally  to  cross-examination, 
without  producing  direct  evidence  of  their  own;  reserving 
their  main  opposition  for  the  House  of  Lords,  where  they 
knew  that  their  strength  lay.  Not  a  single  fact  was  proved 
against  the  great  utility  of  the  measure,  and  the  bill  passed 
the  Committee,  and  afterwards  the  third  reading  in  the 
Commons,  by  large  majorities. 

It  was  then  sent  to  the  House  of  Jjords,  and  went  into 
Committee,  when  a  simihu-  mass  of  testimony  was  again  gone 
through  during  seven  days.  An  overwhelming  case  was 
made  out  as  before ;  though  an  attempt  was  made  to  break 
down  the  evidence  of  the  witnesses  on  cross-examination. 
Tlie  feasibility  of  the  route  was  doubteil,  and  the  greatest 
conceivable  difficulties  were  suggested.  Their  lordships 
seemed  to  take  quite  a  paternal  interest  in  the  protection  of 
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the  public  against  possible  loss  by  the  formation  of  the  line. 
The  Committee  required  that  the  promoters  should  prove 
the  traffic  to  be  brought  upon  the  railway,  and  that  the  profits 
derived  from  the  working  would  pay  a  dividend  of  from 
six  to  eight  per  cent,  upon  the  money  invested.  A  few  years 
after,  the  policy  of  Parliament  completely  changed  in  this 
respect.  When  the  landed  interest  foimd  railway  companies 
paying  from  six  to  ten  times  the  marketable  value  of  the 
land  taken,  they  were  ready  to  grant  duplicate  lines  through 
the  same  districts,  without  proving  any  traffic  whatever  1 

It  soon  became  evident,  after  the  proceedings  had  been 
opened  before  the  Committee,  that  the  fate  of  the  bill  had 
been  determined,  before  a  word  of  the  evidence  had  been 
heard.  At  that  time,  the  committees  of  the  Lords  were  open 
to  all  peers;  and  the  promoters  of  the  bill  found,  to  their 
dismay,  many  of  the  peers  who  were  avowed  opponents  of  the 
measure  as  laudowners,  sitting  as  judges  to  decide  its  fate. 
Their  principal  object  seemed  to  be,  to  bring  the  proceedings 
to  a  termination  as  quickly  as  possible.  An  attempt  at  nego- 
tiation was  made,  in  the  course  of  the  proceedings  in  com- 
mittee, but  failed.  One  party  oflFered  to  the  promoters,  to 
withdraw  their  opposition  on  payment  to  them  of  10,000/. 
This  disgraceful  proposal  was  scouted ;  the  directors  would 
not  bribe  high  enough ;  and  the  bill  was  lost,  on  the  motion 
of  Earl  Brownlow, — "  That  the  case  for  the  promoting  of  the 
bill  having  been  concluded,  it  does  not  appear  to  the  Com- 
mittee that  they  have  made  out  such  a  case  as  would  warrant 
the  forcing  of  the  proposed  railway  through  the  land  and 
property  of  so  great  a  proportion  of  dissentient  landowners 
and  proprietors." 

The  vote  of  the  Committee  confirming  the  resolution, 
though  carried  by  a  large  majority,  was  far  from  unanimous ; 
and,  as  the  result  had  been  foreseen,  measures  were  imme- 
diately taken  to  neutralise  its  effect  as  regarded    future 
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with  the  formation  of  their  great  highway,  and  allowed  to 
benefit  the  country  by  establishing  one  of  the  grandest  public 
works  that  has  ever  been  achieved  in  England,  the  utility  of 
which  may  almost  be  pronoimced  unparalleled.  Eighty  miles 
of  the  railway  were  shortly  imder  construction ;  the  works  were 
let  (within  the  estimates)  to  contractors,  who  were  necessarily 
for  the  most  part  new  to  such  work.  The  business  of  railway 
contractors  was  not  then  so  well  understood  as  it  has  since 
become.  There  were  no  leviathans  among  them,  as  there  are 
now,  able  to  contract  for  the  formation  of  a  line  of  railway 
himdreds  of  miles  in  length ;  they  were  for  the  most  part 
men  of  small  capital  and  slender  experience.  Their  tools 
and  machinery  were  imperfect;  they  did  not  imderstand  the 
economy  of  time  and  piece  labour ;  the  workmen,  as  well  as 
their  masters,  had  still  to  learn  their  trade ;  and  every  move- 
ment of  an  engineer  was  attended  with  outlays,  which  were 
the  inevitable  results  of  a  new  system  of  things,  but  which 
each  succeeding  day's  experience  tended  to  diminish. 

The  diflSculties  encoimtered  by  the  Messrs.  Stephenson,  in 
the  execution  of  the  London  and  Birmingham  Railway,  were 
thus  very  great ;  but  the  most  formidable  of  them  originated 
in  the  character  of  the  works  themselves.  Extensive  tun- 
nels had  to  be  driven  through  unknown  strata,  and  miles 
of  underground  excavation  accompUshed  in  order  to  form 
a  level  road  from  valley  to  valley  under  the  intervening 
ridges.  This  kind  of  work  was  the  newest  of  all  to  the  con- 
tractors of  that  day.  The  experience  of  the  Messrs.  Stephen- 
son in  the  collieries  of  the  North,  made  them,  of  all  living 
engineers,  the  best  fitted  to  grapple  with  these  diflBculties ; 
but  even  they,  with  all  their  practical  knowledge,  could  not 
have  foreseen  or  anticipated  the  formidable  obstacles  which 
were  encoimtered  in  the  execution  of  the  Bolsby  Tunnel. 

It  will  be  remembered  that  the  opposition  to  the  railway, 
on  the  part  of  the  inhabitants  of  Northampton,  had  com- 
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pelleol  the  engineer  to  avoid  that  town^  and  to  cany  the  line 
throngh  the  Kilsby  ridge.  A  tunnel  was  thus  rendered  neoes* 
sary  of  about  2400  yards  in  length,  penetrating  about  160 
feet  below  the  surEeu^e.  ^  The  exact  nature  of  the  strata 
throughout  could  not  be  ascertained  witli  precision,  except  by 
the  expenditure  of  vast  sums  in  boring.  Before  the  contract 
was  let,  however,  trial  shafts  were  honestly  sunk  at  different 
points,  to  enable  the  contractor  to  judge  of  the  nature  of  the 
ground  through  which  the  excavation  was  to  be  carried.  On 
this  being,  as  it  was  supposed,  sufficiently  ascertained,  adver- 
tisements for  tenders  were  issued,  and  the  work  was  let  to  a 
contractor  for  99,0002.  The  result  cannot  be  better  described 
than  in  the  words  of  Sir  F.  Head,  in  his  interesting  account 
of  the  London  and  North-Westem  Railway :  * — 

^  The  work  was  in  busy  progress  when,  aU  of  a  sudden^  it 
was  ascertained  that  at  about  200  yards  from  the  south  end 
of  the  tunnel,  there  existed,  overlaid  by  a  bed  of  day  forty 
feet  thick,  a  hidden  quicksand,  which  extended  400  yards  into 
the  proposed  tunnel,  and  which  the  trial  shafts  on  each  side 
of  it  had,  almost  miraculously,  just  passed  without  touching. 

"  The  traveller  in  India  could  scarcely  be  more  alarmed  at 
the  sudden  sight  of  a  crouching  tiger  before  him  than  the 
contractor  was  at  the  unexpected  appearance  of  this  invin- 
cible enemy.  Overwhelmed  at  the  discovery,  he  instantly 
took  to  his  bed,  and  though  he  was  liberally,  or,  to  speak 
more  correctly,  justly  relieved  by  the  Company  from  his 
engagement,  the  reprieve  came  too  late,  for  he  actually  died  1 

"The  question  then  arose,  whether,  in  the  face  of  this 
tremendous  difficulty,  the  execution  of  the  Kilsby  Tunnel 
should  be  continued  or  abandoned.  The  general  opinion  of 
the  several  eminent  engineers  who  were  consulted  was  against 
proceeding,  and  certainly  the  amount  of  the  difficulties  which 

*  Stokers  and  Pokers.    London  :  Morraj,  p.  19—21. 
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were  subsequently  incurred  justified  the  verdict.  But  in 
science,  as  well  as  in  war,  the  word  "  mpoasible  "  can  occa- 
sionally, by  cool  and  extraordinary  exertions,  be  divested  of 
its  first  syllable;  and  accordingly,  Mr.  Bobert  Stephenson 
offering,  after  mature  reflection,  to  undertake  the  responsi- 
bility of  proceeding,  he  was  duly  authorised  to  do  so. 

"  His  first  operation  was  of  course  to  endeavour  by  the 
power  of  steam-engines  —  the  comrades  of  his  life  —  to  lower 
the  water  with  which  he  had  to  contend ;  and  although,  to  a 
certain  degree,  this  attempt  succeeded,  yet  by  the  draining  of 
remote  springs,  and  by  the  sinking  of  the  water  in  wells  at 
considerable  distances,  it  was  soon  ascertained  that  the  quick- 
sand in  question  covered  several  square  miles. 

"  The  tunnel,  thirty  feet  high  by  thirty  feet  broad,  arched 
at  the  top  as  well  as  the  bottom,  was  formed  of  bricks  laid  in 
cement,  and  the  bricklayers  were  progressing  in  lengths' 
averaging  twelve  feet,  when  those  who  were  nearest  the  quick- 
sand, on  driving  into  the  roof,  were  suddenly  almost  over- 
whelmed by  a  deluge  of  water  which  burst  in  upon  them. 
As  it  was  evident  that  no  time  was  to  be  lost,  a  gang  of  work 
men,  protected  by  the  extreme  power  of  the  engines,  were, 
with  their  materials,  placed  on  a  raft ;  and  while,  with  the 
utmost  celerity,  they  were  completing  the  walls  of  that  short 
length,  the  water,  in  spite  of  every  effort  to  keep  it  down, 
rose  with  such  rapidity  that,  at  the  conclusion  of  the  work, 
the  men  were  so  near  being  jammed  against  the  roof,  that  the 
assistant-engineer,  Mr.  Charles  Lean,  in  charge  of  the  party, 
jumped  overboard,  and  then,  swimming  with  a  rope  in  his 
mouth,  he  towed  the  raft  to  the  foot  of  the  nearest  working 
shaft,  through  which  he  and  his  men  were  safely  lifted  up 
into  daylight,  or,  as  it  is  termed  by  miners,  *  to  grass.^ 

"The  water  now  rose  in  the  shaft,  and,  as  it  is  called, 
*  drowned  out '  the  works.  For  a  considerable  time  all  the 
pumping  apparatus  appeared  to  be  insufiGicient.    Indeed,  the 
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effort  UMieazezied  to  be  so  b^fielese^  thai  the  directon  of  the 
ocAnpaii J  almost  •iet'enziinevi  to  ftlcu>3*:4i  it :  bat  the  engineer- 
in-oliief^  reljixi^  on  the  ppo-rer  of  his  ffigntes  prayed  fc»-  one 
fortni^t  more.  Before  that  peri*>i  expireii,  soenoe  trimnphed 
over  her  snl/terranean  foe,  a&d  —  thanks  to  the  inTeatora  of 
the  rteam-engiae  —  the  water  gr&iTially  lowered. 

^  By  the  main  strength  of  1250  men,  200  horses^  and 
thirteen  steam-engines,  not  only  was  the  work  gradually 
completed,  but  daring  night  and  day,  for  eight  montha^  the 
ai<Uim>hing  and  almost  incre<iible  quantity  of  1800  gallons 
per  minute  from  the  qaicksand  alone  was  raised  by  Mr. 
Boliert  Stephenson,  and  conducted  away! 

^  The  time  occupied  from  the  laying  of  the  first  1»ick  to 
the  completion  of  the  work  was  thirty  montha.  The  number 
of  bricks  used  was  36,000,000  —  sufficient  to  make  a  good 
foot  jiath  from  London  to  Aberdeen  (missing  the  Forth)  a  yaid 
broad!'' 

The  cost  of  executing  the  Kilsby  Tunnel  was^  in  conse- 
quence of  these  formidable  and  unforeseen  difficulties,  increased 
from  00/XXj/.  ^tbe  amount  of  the  original  estimate)  to  about 
350/KX>/.  Enonrious  sums  were  paid  for  land  and  compen- 
Ration  —  far  beyond  the  amounUi  originally  estimated*  Thus, 
3,0(X>/.  were  given  for  one  piece  of  land,  and  10,000/.  for 
corj.%r|uential  damages,  when  it  was  afterwards  made  clear 
that  tbe  land  lia<l  been  greatly  improved  in  value  by  the 
fonrifition  of  the  railway.  After  compensation  bad  been  paid 
for  land  allege<l  to  have  been  thus  deteriorated,  the  Company, 
on  purchasing  any  further  quantity,  had  almost  invariably  to 
pay  a  higher  price,  on  the  ground  of  its  increased  value! 
All  Hr>rt8  of  payments  were  extorted  on  the  most  frivolous 
pretexts.  Tbe  landowners  discovered  that  they  could  demand 
acconiin^xlation  }>ridges,  which  they  did  in  large  numbers. 
()iH5  originally  dcmianded  ^ve,  but  afterwards  came  down  to 
four,  with  an  e<iuivaleut  in  the  price  of  the  bridge  given  up 
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Then  he  found  he  could  do  with  three  bridges,  provided  the 
Company  would  pay  him  a  further  sum  in  hard  cash,  which 
they  were  ready  to  do ;  and,  in  like  manner,  he  gave  up  the 
remaining  bridges,  on  being  paid  a  further  round  sum ;  in 
fact,  the  bridges  were  wholly  unnecessary,  and  had  only  been 
insisted  on  as  a  means  of  extorting  money  from  the  Company. 
To  these  causes  of  increased  expense  must  be  added  the  rise 
in  the  prices  of  labour  and  materials  which  took  place  shortly 
after  the  letting  of  the  works,  by  which  many  of  the  con- 
tractors were  ruined,  no  fewer  than  seven  of  the  contracts 
having  been  thrown  upon  the  Company's  hands.  The  directors 
had  then  to  purchase  all  kinds  of  implements  and  materials 
at  great  expense,  in  order  to  carry  on  the  works  and  to  avoid 
heavier  loss.  But  the  energy  of  the  engineers,  cordially  sup- 
ported by  the  directory  and  proprietors,  enabled  them  at 
length,  after  many  years'  anxiety,  to  bring  the  stupendous 
undertaking  to  a  successful  completion,  though  at  a  cost  far 
beyond  that  which  had  been  originally  estimated. 

The  estimates  laid  by  Mr.  Robert  Stephenson  before  Par- 
liament amounted  to  2,750,000/.;  and  it  was  then  confi- 
dently expected  that  the  works  would  have  been  completed 
within  this  sum.  The  most  eminent  engineers  of  the  day 
were  brought  forward  to  give  evidence  on  the  subject,  and 
those  of  the  greatest  experience  stated  their  opinion  to  be 
that  the  estimates  were  altogether  too  high.  Mr.  Walker 
said  the  prices  allowed  were  30  per  cent,  higher  than  any 
he  could  remember.  Mr.  Locke  considered  them  too  high ; 
and  Mr.  Hastrick  objected  to  support  the  estimates  for  the 
same  reason.  Yet  the  result  proved  them  to  have  been 
much  too  low.  The  works  were,  it  is  true,  let  to  the  con- 
tractors under  the  sum  estimated,  but  in  consequence  of  the 
adverse  circumstances  which  occurred  in  the  course  of  their 
execution,  the  expenditure  had  reached  the  immense  amount 
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of  5,000^000Z.,  or  double  the  original  estimate^  before  the  line 
WBfl  opened  for  public  traffic. 

Strong  animadversions  were  made  at  the  time  upon  this 
excessive  expenditure ;  but  the  circumstances  which  we  have 
stated^ —  the  obstacles  encoimtered  in  the  ESsby  and  other 
tunnels,  the  rapid  rise  in  the  prices  of  labour  and  materials^ 
the  extortions  of  the  landowners  (which  it  was  impoesible 
accurately  to  estimate),  were  sufficient  in  a  considerable  degree 
to  account  for  the  excess:   in  addition  to  which,  it  was  a 
matter  of  the  greatest  difficulty  for  men  of  the  very  highest 
talent  and  experience  then  to  form  accurate  estimates  of  the 
labour  attending  works  of  so  stupendous  a  character,  in  the 
absence  of  the  data  since  furnished  by  experience.      Mr. 
Robert  Stephenson,  in  his  evidence  before  a  committee  of  the 
House  of  Commons  in  1839,  gave  this  further  explanation: 
— "The  principal  excess,  or  at  least  a  very  large  item  of 
the  excess,  arose  from  the  stations  on  the  line.     The  public 
require  much  larger  accommodation  at  the  stations  than  was 
originally  contemplated.     In  fact,  at  the  time  the  estimate  of 
the  London  and  Binningham  Railway  was  made,  it  was  ap- 
prehended that  Bornething  like  25,000/.  or  30,000/.  for  a  sta- 
tion at  each  end  of  the  line  was  ample ;  but  they  have  exceeded 
100,000/.     I  have  no  liesitation  in  saying  that  the  expense  of 
stations  has  been  eight  or  ten-fold  beyond  the  parliamentary 
estimate.     Tlie  plans  were  on  much  too  small  a  scale  in  the 
stations  originally  contemplated."     "  But,"  he  remarkeil  on 
another  occasion*,  "  let  individuals  who  make  observations 
as  U)  the  excesssive  cost  of  the  works  as  compared  with  the 
estimates,  look  not  at  tlie  commencement  but  at  their  clase. 
J^et  them  recollect  that  those  great  works  now  spreading  irre- 
sistibly like  network  all  over  the  country,  are  exciting  com- 

*  Speech  of  Mr.  Ilolwrt  Stephenson  at  the  dinner  given  to  liim  bj  the  contrac- 
tors for  the  Lc>ndon  and  BirminghAm  Railway,  on  the  occa5ion  of  presenting 
him  with  a  testimonial     November  16th,  1839. 
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mercial  enterprise,  augmenting  the  national  wealth,  increasing 
our  social  comforts,  and  raising  the  nation  in  the  scale  of 
civilisation.  It  is  the  end,  therefore,  that  ought  to  be  looked 
at,  and  not  the  beginning;  and  you,  contractors,  have  all 
contributed  your  mite,  as  well  as  myself,  to  produce  those 
glorious  results." 

It  is  probable  indeed,  that  had  the  projectors  of  the  under- 
taking foreseen  that  it  would  cost  as  much  as  five  millions 
sterling,  they  would  have  been  deterred  from  entering  upon 
it  As  it  was,  however,  the  expenditure,  though  immense,  was 
justified  by  the  result ;  for  the  excess  in  the  traflBc  beyond  the 
estimates,  was  even  greater  in  proportion  than  the  excess  in 
the  capital  expenditure.  The  line  of  112  miles  in  length  was 
opened  on  the  17th  of  September,  1838,  and  in  the  following 
year  the  receipts  from  passenger  traffic  alone  amoimted  to 
608,564^.  The  Company  was  enabled  to  pay  its  proprietors 
a  large  dividend ;  and  the  results  of  the  working  were  cited 

sufficient  groimds  for  pushing  railways  in  all  directions. 

The  magnitude  of  the  works,  which  were  unprecedented  in 
England,  was  one  of  the  most  remarkable  features  in  the  un- 
dertaking. The  following  striking  comparison  has  been  made 
between  this  railway  and  one  of  the  greatest  works  of  ancient 
times.  The  great  Pyramid  of  Egypt  was,  according  to  Dio- 
dorus  Siculus,  constructed  by  three  hundred  thousand  —  ac- 
cording to  Herodotus  by  one  hundred  thousand —  men.  It 
required  for  its  execution  twenty  years,  and  the  labour  ex- 
pended upon  it  has  been  estimated  as  equivalent  to  lifting 
15,733,000,000  of  cubic  feet  of  stone  one  foot  high.  Whereas, 
if  in  the  same  manner  the  labour  expended  in  constructing 
the  London  and  Birmingham  Railway  be  reduced  to  one 
common  denomination,  the  result  is  25,000,000,000  of  cubic 
feet  more  than  was  lifted  for  the  Great  Pyramid ;  and  yet  the 
English  work  was  performed  by  about  20,000  men  in  less 
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The  Grrand  Junction  Sailway  was  an  important  link  in  the 
new  system  of  communication  between  London  and  the 
manufacturing  districts  of  Lancashire.  This  line  was  pro- 
jected as  early  as  the  year  1824^  at  the  time  when  the  Liver- 
pool and  Manchester  Railway  was  imder  discussion.  Mr. 
Stephenson  then  published  a  report  on  the  subject.*  Surveys 
were  made,  and  plans  were  deposited.  The  canal  proprietors 
and  landowners  opposed  the  bill,  and  it  was  thrown  out  on 
standing  orders.  The  application  was  renewed  in  1826,  with 
no  better  result,  the  local  opposition  proving  too  strong  for  the 
promoters ;  and  they  at  length  determined  to  wait  the  issue  of 
the  Liverpool  and  Manchester  project.  Li  1830  the  surveys 
of  a  new  line,  in  two  divisions,  were  made  by  Mr.  Locke  and 
Mr.  Rastrick,  under  the  direction  of  Mr.  Stephenson;  but 
the  bill  for  the  promotion  of  the  northern  portion  having 
been  rejected,  that  for  the  latter  portion  was  withdrawn ;  and 
the  act  authorising  the  construction  of  the  Grrand  Junction 
Sailway  was  not  obtained  until  the  session  of  1833.  By  that 
time  the  promoters  of  railways  had  acquired  the  art  of 
"conciliating"  the  landlords.  The  process  was  a  very  ex- 
pensive one,  but  the  bill  was  carried  without,  parliamentary 
opposition,  and  the  works  were  immediately  proceeded  with. 

*  Report  on  the  LiTcrpool  and  Birmingham  Railway,  Angnst,  1824.    Bj 

George  Stephenson. 
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-He  zuiADixams  ti  dioae  •fisczictB 
T-r  ~iicy  J2ki  ^sp^ziftsotxti  chtiir 

Trafcinca*.  t-fLrfHi  n  'nj.g*r>t — rrii  ::^itictLL«iL5  in.  "iie  piiise  of 
.\«u.  _z.  iir-  -arrrjUBTf  -  :z=*r:::miiiae  -f  ul  kmiLx  Mut  in  du 
•hf-an  ki^-_L  -TLTi'j.  TTiZi-iT  ■:  ii=£r  ">:^3*:'iii  inin  oiaire  uo  place* 

ljaii?arfiirTx  zr-m    ul    i-jijrer^w  i>  -rrtnesB  •±i»  ^zains  ami  to 
la^ri  n  "her  "T:\iiir    f  "He  j_oDm«jTiT5*,     T)  '▼itnes  %  railway 
Tain  i»:  mir  i-^^-ui'.L— ""Srii: — ears  u^n  T»as  in  -^^^mx:  in  }iie*3  EEfe. 
3iir  le-nle   ir  i  issuiL.'-  di'i  aor  «e  raii'vay^  aoii  railway 
TaTp-ilinir  :ii  "lie  -amtr  ijr.     IT^Le  iriitfr  }iE  imi  vhe  irrea&sr 
"iie  jn«  •ruit'^  irncn  ^^?^^l:r•i  &&  ~-»  "iieir  oiimxifs  of  ^ijAing; 
"ie  ir*?iirt2r.    f  .-iir^^?.  Troar  "iie  i^puiar  ilorm.     The  mwnd  of 
"die  ?»"UT3.    'ni"  5  iIv^T^rL  'he  :^^^mDie    '>f  y*:-rtziiimi>toa  w!i«n 
th.e'"  ":•  ^*.rr-i    'j  ^vn  "u^  nil*vTiT^.     It  -vrk?  -r  c«:i?e«£  to  carrv  a 
-ia»-  "ill"  "'i^i   Xrn'.     "  'ii-   "«  r'l.'  :l:-   :•  ii:i~  Tvwn  •:t  ^F v?. ?^ 
-jT-  Tri.     Z  :-  L  ■:•:  ■.:••  ::_-r-'.iu:  "^^u-  irM  ~      crfse  *he  prr-ject: 
iz.-:   "li-r    riJ."Tri  ■    I.:..    ::■  *    i   -'-i:i:j'.e    *::Tri  r:<rr   im-  c;^t   the 
*'"'v::--=7:e  r-. f.      7'*.-  tl.   vl-.  x-i-c    u"  ".rii^ii  r'.rzi'e'i  :hr»'^i;rfi 
K-TL*,  T.*»>.-^:  31.1.1--  '^-  r  i   i>r.Lz..-:    : .:-  iz.  i  fr^r  jear^  the 
M-i; •:.'•■[:-    '".rj-^s.--.     .ir    '^  s*^     :   X  r:Ii:kziT r.-cu    ^'eo^me 
oI.ir/.  r  -L-  f  r   i  r^/vL-.  i:::.  i  'nsL'/c  T-i?  :  nn-eii  f-.-r  their 
a<:i.«  r.ir.-.-  •Li.r^  r^    -Vj-i:-.  jl  %  :*tv  v^tLTS.  tLev  oi:ciDlained  that 
t?--r  r  ".tr  Tj.-    ::.--::■■   :-.   i-   :!irr-^  lii   oi.iiipelleii  it  to  b^e: 
c.T..-M=^.irr."lT 'iT.  r.hrr  in  1   *o  rr'  Mzr  "SiTiki  fvnuevi  to  hrin^ 
M.^i'l.-;T«-,r.rr  :r.*.  ■  rr.  r-  'iLr-n.":  ':':i:i:i"r.i.^jL::'Q  with  the  metP>- 
JK/Ii-'.     In  like  r/irir.r.rr  :h-r  L*  r.  I  :.  ir.'i   Bristol  (afterwards 

th'r  (fTf^kl  W'r^rTZj.      Riil'A "iV    Aw-  V^-hr-IiiClltlv  ♦•pp.is^^i.l    by  the 

j»*-'»p!'-  ^»f  rh'r  r...v-r.-   :hr- ■•:.':*  ••■.:.:.■■,  r.Lv  linr/  wiis  pnjeotttl  to 
pu—. ;  JtfiH  wjj^-n  tiif  liiii  wrt.-*  Tfifown  out  l«y  the  I>inLs — after 
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ZOyOOOl.  had  been  expended  by  the  promoters,  —  the  inhabit- 
ants of  Eton  assembled  under  the  presidency  of  the  Marquis 
of  Chandos,  to  rejoice  and  congratulate  themselves  and  the 
country  on  the  defeat  of  the  measure. 

When  Colonel  Sibthorpe  openly  declared  his  hatred  of 
"those  infernal  railroads,"  he  only  expressed  in  a  strong 
manner  the  feeling  which  then  pervaded  the  country  gentry 
and  many  of  the  middle  classes  in  the  southern  districts.  That 
respectable  nobleman,  the  late  Earl  of  Harewood,  when  it 
was  urged  by  the  gentlemen  who  waited  upon  him  on  behalf 
of  the  Liverpool  and  Manchester  company,  that  great  advan- 
tages to  trade  and  commerce  were  to  be  anticipated  from  the 
facilities  which  would  be  afforded  by  railways,  would  not 
admit  the  force  of  the  argument,  as  he  doubted  whether  any 
new  impetus  to  manufactures  would  be  advantageous  to  the 
coimtry.*  And  Mr.  H.  Berkeley,  the  intelligent  member  for 
Cheltenham,  in  like  manner,  strongly  expressed  the  views  of 
his  class,  when,  at  a  public  meeting  held  in  that  town,  he 
declared  his  utter  detestation  of  railways,  and  wished  that  the 
concoctors  of  every  such  scheme,  with  their  solicitors  and  en- 
gineers, were  at  rest  in  Paradise  I  "  Nothing,"  said  he,  "  is 
more  distasteful  to  me  than  to  hear  the  echo  of  our  hills 
reverberating  with  the  noise  of  hissing  railroad  engines  run- 
ning through  tlie  heart  of  our  hunting  country,  and  destroying 
that  noble  sport  to  which  I  have  been  accustomed  from  my 
childhood."  Colonel  Sibthorpe  even  went  so  far  as  to  declare 
that  he  "  would  rather  meet  a  highwayman,  or  see  a  burglar 
on  his  premises,  than  an  engineer ;  he  should  be  much  more 
safe,  and  of  the  two  classes  he  thought  the  former  more 
respectable ! " 

Railways  had  thus,  like  most  other  great  social  improve- 
ments, to  force  their  way  against  the  fierce  antagonism  of 

*  Mr.  Booth's  Acconnt  of  the  Liverpool  and  Manchester  Bailway,  p.  Sft. 
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united  ignoninoe  and  prejudice.     Pablio-qpiiited  dbfllractivei 
were  ready  to  choke  the  invention  at  its  birth,  on  the  gromid 
of  the  general  good.     The  forcible  invasion  of  property — the 
intrusion  of  public  roads  into  private  domains^ — the  noiae 
and  niuKance  caused  bj  locomotivefl^  and  die  danger  of  fire  to 
the  adjoining  property,  were  dwelt  upon,  ad  nauseanu     The 
lawleasness  of  navvies  was  a  source  of  great  tonor  to  qaiet 
villages.      Then  the  breed  of  horses  would  be  destroyed; 
country  innkeepers  would  be  ruined;  posting  towns  would 
become  depopulated ;  the  turnpike  roads  would  be  deserted; 
and  the  institution  of  the  Kngligh  Stage-coachy  with  its  rosy 
gilled  coachman  and  guard,  known  to  ev&j  buzcnn  land- 
lady at  roadside  country  inns,  would  be  destroyed  for  ever. 
Fox-covers  and  game-preserves  would   be  int^ered  with; 
agricultural  communication  destroyed;  land  thrown  oat  of 
cultivation;  landowners  and  fiurmers  alike  reduced  to  beg- 
gary; the  poor  rates  increased  in  consequence  of  the  num- 
bers of  labourers  thrown  out  of  emplojrment  by  the  railways  ; 
and    all    this  in    order    that    Liverpool,    Manchester,    and 
Birmingham    manufacturers,    merchants,    and    cotton-spin- 
ners, might   establish  a  monstrous  monopoly  in   railroads! 
However,  there  was  always  this  consolation  to  wind  up  with, 
—  that  the  canals  would  beat  the  railroads*,  and  that,  even 

*  In  1834,  a  Mr.  Cort  published  a  work,  entitled,  **  Railroad  Impodtioa 
detected,"  which  mode  some  noise  at  the  time,  and  was  highlj  praised  in  some 
of  the  leading  periodicals,  in  which  he  demonstrated  that  the  Londoo  and 
Birmingham  Railwaj  would  be  beaten  bj  the  canals,  and  that  the  specolatioo 
would  only  end  in  the  ruin  of  its  insane  projectors.  **  Long,"  said  be,  "  before 
the  Birmingham  line  is  ready,  such  arc  the  improvements  now  making  in 
eanalK,  that  not  only  may  the  charge  be  expected  to  be  many  times  less  than 
the  railway,  but  the  time  now  lost  will  be  considerably  saved  ;  and,  as  a  proof 
of  the  impotency  of  the  Manchester  and  IJvcrpool  to  compete  with  water  lines, 
it  has  not  been  able  to  obtain,  at  the  end  of  three  years,  three  months,  and  a 
half,  much  above  oi^c-sixth  of  the  whole  traffic  ;  nor  even  that,  without  a  total 
failure  as  to  profit.  But  granting  the  Birmingham  secured  even  one-half 
instead  of  a  sixth,  the  income,  estimated  at  92,820(^  would  be  redncc<l  to 
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when  the  latter  were  made,  the  public  would  not  use  them,  nor 
trust  either  their  persons  or  their  goods  to  the  risks  of  rail- 
way accidents  and  explosions.  They  would  thus  prove  only 
monuments  of  the  folly  of  their  projectors,  whom  they  must 
inevitably  involve  in  ruin  and  disaster. 

It  is  but  just  to  add,  that  there  were  many  men  of  intel- 
ligence, neither  prejudiced  nor  personally  interested  in  op- 
posing railways,  who  anticipated  their  ultimate  failure.  Mr 
Macculloch,  in  his  "  Dictionary  of  Commerce,"  article  "  Bail- 
way,"  published  some  years  after  the  opening  of  the  Liverpool 
and  Manchester  line,  said :  *'  We  doubt  much  whether  there 
be  many  more  situations  in  the  kingdom  where  it  would  be 
prudent  to  establish  a  railway."  And  a  writer  in  Frazer'a 
Magazine  for  April,  1838,  shortly  before  the  opening  of  the 
entire  line  of  railway  communication  between  London,  Man- 
chester, and  Liverpool,  writing  of  the  Stockton  and  Darlington 
line,  observed :  "  The  horse  has  since  given  way  to  inanimate 
power,  which,  after  all,  will  be  laid  aside  from  the  enormous 
expense  of  keeping  the  engines  and  roads  in  repair.  .... 
Since  a  greater  speed  (than  fifteen  miles  an  hour  for  pas- 
sengers and  seven  miles  for  goods)  would  eat  up  all  the  profits, 
it  is  evident  that  the  greater  velocity  of  the  Fire-snorters 
required  at  present,  will  eventually,  like  the  dogs  of  Actaeon, 
destroy  their  masters." 

46,4102.  The  only  chance,  therefore,  for  the  latter  railway,  in  the  waggon 
department,  must  he  confined  to  goods  requiring  extraordinary  expedition, 
and  these,  comparatively,  are  very  few.  The  Great  Western,  though  probably 
it  may  reach  as  far  as  Bath,  from  Bristol,  after  having,  like  a  mole,  explored  its 
way  through  tunnels,  long  and  deep,  the  shareholders  who  travel  by  it  will  be 
so  heartily  sick,  what  with  foul  air,  smoke,  and  sulphur,  that  the  very  mention 
of  a  railway  will  be  worse  than  ipecacuanha,  especially  when  the  only  prospect 
they  can  find  the  least  cheering,  in  the  midst  of  all  this  derangement  of  their 
stomachs,  will  be  a  granite  tramway,  actually  in  operation,  alongside  of  their 
iron  dose  of  ipecacuanha,  ready  to  follow  up  the  black  dra^ight,  so  as  to  get  rid 
of  every  particle  of  obstruction  with  which  the  bottoms  of  their  pockets  might 
be  otherwise  afflicted.** 
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Sanitary  objections  were  also  urged  in  opposition  to  rail- 
ways, and  many  wise  doctors   strongly  inveighed   against 
tunnels.     Sir  Anthony  Carlisle  insisted  that  ^'  tunnels  would 
expose  healthy  people  to  colds,  catarrhs,  and  consumption." 
The  noise,  the  darkness,  and  the  dangers  of  tunnel  trayelling 
were  depicted  in  all  their  horrors.     Worst  of  all,  however, 
was  ^'  the  destruction  of  the  atmospheric  air,"  as  Dr.  Lardner 
termed  it.     Elaborate  calculations  were  made  by  that  gentle- 
man to  prove  that  the  provision  of  ventilating  shafts  would 
be  altogether  insufficient  to  prevent  the  dangers  arising  from 
the  combustion  of  coke,  producing  carbonic  acid  gas,  which, 
in  large  quantities,  was  fatal  to  life.    He  showed,  for  instance, 
that  in  the  proposed  Box  Tunnel,  on  the  Great  Western  Rail- 
way, the  passage  of  a  load  of  100  tons  would  deposit  about 
3090  lbs.   of  noxious  gases,  incapable  of  supporting  life  I 
Here  was  an  uncomfortable  prospect  of  suffocation  for  pas- 
sengers between  London  and  Bristol.    But  steps  were  adopted 
to  allay  these  formidable  sources  of  terror.     Solenm  docu- 
ments, in  the  form  of  certificates,  were  got  up  and  published, 
signed  by  several  of  the  most  distinguished  physicians  of  the 
day,  attesting  the  perfect  wbolesomeness  of  timnels,  and  the 
purity  of  the  air  in  them.*      Perhaps  they  went  further  than 
was  necessary  in  alleging,  what  certainly  subsequent  experi- 
ence has  not  verified,  that  the  atmosphere  of  the  tunnel  was 
"dry,  of  an  agreeable  temperature,  and  free  from  smell.** 
Mr.  Stephenson  declared  his  conviction  that  a  tunnel  twenty 
miles  long  could  be  worked  safely,  and  without  more  dancrer 
to  life  than  a  railway  in  the  open  air ;  but,  at  the  same  time, 
he  admitted  that  tunnels  were  nuisances,  which  he  endea- 
voured to  avoid  wherever  practicable. 

*  Sec  Report  of  Experiments  made  in  the  Primrose  Hill  Tannel  of  the 
London  and  Birmin^^ham  Railway,  signed  bj  Drs.  Paris  and  Watson,  Mr. 
liawrence,  Mr.  l*hillii)8,  and  Mr.  O.  Lucas ;  and  Report  on  the  Leeds  and 
Selbjr  Tunnel,  signe<l  by  Drs.  Davy,  Rothman,  and  Williamioii. 
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When  it  was  found  that  railways  must  and  would  be  made^ 
and  that  all  the  evidence  brought  to  bear  against  them  was 
likely  to  fail,  claimants  for  compensation  made  their  ap- 
pearance in  great  numbers,  and  on  all  conceivable  grounds. 
Claimants  for  compensation  on  account  of  residential  injury 
were  the  most  numerous  and  exorbitant.*  There  were  claims 
for  injury  to  building  land,  injury  to  farms,  and  injury  to  fields. 
Immense  claims  for  "  severance  "  were  set  up,  and  often  more 
money  was  extorted  for  cutting  oflF  the  corner  of  a  field  than 
the  entire  field  was  worth.  One  ingenious  claimant  demanded 
compensation  on  the  ground  that  his  cows  would  give  less 
milk  in  consequence  of  the  formation  of  the  railway;  ano- 
ther, because  his  horses  would  be  frightened  at  the  noise 
of  the  trains,  and  kick  each  other.  Then  bridges,  occupa- 
tion roads,  level  crossings,  were  demanded,  —  only  to  be  sold 
again,  in  many  cases,  to  the  Company  for  substantial  con- 
siderations. 

Meanwhile,  the  legislature  took  no  directing  part  in  the 
matter ;  but  allowed  the  public  to  scramble  for  railways  as 
they  best  could.  The  private  companies,  to  whom  the  exten- 
sion of  the  railway  system  was  abandoned  by  the  government, 
were  not  only  met  with  preliminary  obstructions  in  all  ways ; 
but  when  they  reached  Parliament  with  their  bills,  they  were 
mercilessly  robbed.  The  costs  of  obtaining  railway  bills  were 
frightful, — fees  to  parliamentary  oflBcials,  fees  to  parliamentary 
agents  and  counsel,  fees  to  witnesses,  and  other  enormous  ex- 
penses incident  to  the  protracted  contests  conducted  before 
the  committees  of  both  Houses.  Thus,  the  London  and  Bir- 
mingham Act  cost  72,868^.;  the  Great  Western,  88,710/.; 
and  the  Acts  of  some  railways  of  more  recent  date  cost  much 
greater  sums.    More  money  was  thus  wasted  in  parliamentary 

*  As  an  illustration  of  the  exorbitancy  of  claims  of  this  sort,  it  may  be  men- 
tioned that,  in  1S3S,  a  daim  for  30,500/.  was  settled  hy  an  award  of  200iL 
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expenses  than  would  have  sufficed  to  form  an  effident  aystem 
of  trunk  lines  throughout  the  kingdom. 

The  vis  inertke  of  the  legislature  was,  however^,  eventually 
overcome ;  and,  by  dint  of  repeated  pressure  from  without, 
carried  on  at  great  cost,  the  railway  system  was  gradually  ex- 
tended. Parliament  could  not  disregard  the  urgent  and  re- 
peated petitions  of  the  commercial  towns  of  the  north  for 
improved  postal  communication.  But  the  legislature  was 
dragged  on ;  it  did  not  by  any  means  aspire  to  guide  or  to 
direct  It  even  lagged  far  behind.  Whilst  associations  of 
private  persons,  mostly  belonging  to  the  trading  classes,  were 
endeavouring  to  force  on  the  adoption  of  railways,  the  Eng- 
lish Lords  and  Commons,  —  unlike  the  government  of  Bel- 
gium, which  early  adopted  the  railway  system,  —  occupied 
themselves  in  discussing  the  improvement  of  the  turnpike- 
roads,  and  in  voting  rewards  to  Mr.  Macadam  and  his 
sons.  The  country  gentlemen  determined  to  mend  and 
patch  up  the  old  roads  as  well  as  they  could.  The  maca- 
damised system  was  fast  becoming  eflfete,  but  they  did  not 
know  it.  The  surjmsing  performances  of  the  "Rocket"  at 
liaiDhill  opened  their  eyes  to  the  significance  of  the  loco- 
motive engine;  but  they  could  not  yet  rise  above  the  idea 
of  a  macadamised  road,  and  hence  they  hailed  the  pro- 
posal t()  apply  the  locomotive  to  turnpikes.  In  the  year 
1831  the  House  of  Commons  appointed  a  committee  to  in- 
quire into  and  report  upon  —  not  the  railway  system  — 
but  tlie  apj>licability  of  the  steam  carriage  to  travelling  on 
common  roads.  Before  this  Committee,  Mr.  Trevethick,  Mr. 
Gohlswortliy  Gurney,  Nathaniel  Ogle,  and  other  8upi>orters 
of  the  coinm()n-road  Hyst<?m,  were  examined ;  and  the  Com- 
mittee were  s(j  siitisfied  with  their  evidence  that  they 
rejHirted  (leci(h»(lly  in  favour  of  the  road-locomotive  system. 
Though  Railways  were  ignored,  yet  the  steam  carriage  was 
recognised. 
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But  there  are  limits  to  the  wisdom  even  of  a  parliamentary 
committee.  Although  many  trials  of  steam  carriages  were 
made  by  Sir  Charles  Dance,  Mr.  Hancock,  Mr.  Grumey,  Sir 
James  Anderson,  and  others,  and  though  the  House  of  Com- 
mons had  reported  in  their  favour,  Mr.  Stephenson's  first 
verdict  pronounced  upon  them  many  years  before  —  that  they 
could  never  successfully  compete  with  locomotive  engines  on 
railroads,  nor  even  with  horses  on  common  roads  —  was  fully 
borne  out  by  the  result ;  for  the  steam-carriage  projects,  after 
ruining  many  speculators  and  experimenters,  were  at  length 
abandoned  in  favour  of  railways,  which  extended  in  all  direc- 
tions. Another  attempt  was,  however,  made  in  1836,  in 
favour  of  the  common-road  locomotive  system ;  when  a  bill 
was  passed  through  the  House  of  Commons  to  repeal  the  acts 
imposing  prohibitory  tolls  on  steam  carriages.  When  the  bill 
went  into  the  Lords,  it  was  referred  to  a  committee,  who  took 
evidence  on  the  subject  at  great  length.  Many  witnesses 
were  examined  in  support  of  steam  carriages,  including  Mr. 
Gurney,  Mr.  Hancock,  and  others,  who  strongly  testified  to 
their  economy  and  efficiency. 

Their  lordships  then  called  before  them  Mr.  Stephenson, 
whose  experience  as  a  locomotive  engineer  entitled  him  to  be 
heard  on  such  a  subject.  His  evidence  was  so  strong  and  conclu- 
sive, that  it  could  not  fail  to  have  great  weight  with  their  lord- 
ships, and,  in  their  report  to  the  House,  they  said,  "  It  appears 
that  some  experienced  engineers,  after  a  careful  examination 
of  the  expense  attendant  upon  it  (the  common-road  steam  car- 
riage), have  been  induced  to  abandon  all  hopes  of  its  success 
as  a  profitable  undertaking.  It  is  probable,  therefore,  that 
any  encouragement  on  the  part  of  the  legislature  would  only 
give  rise  to  wild  speculations,  ruinous  to  those  engaging  in 
them,  and  to  experiments  dangerous  to  the  public."  *     How- 

*  BepoTt  of  the  Lords*  Committee  appointed  to  consider  the  Bill,  entitled, 
**  An  Act  to  repeal  such  Portions  of  all  Acts  as  impose  prohibitory  Tolls  on 
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ever  unjust  the  prohibitory  tolls  on  steam  carriages  might  be, 
there  is  no  doubt  that  the  decision  of  the  Committee  as  to  the 
impracticability  of  the  steam-carriage  system  was  correct; 
and  that  there  was  no  hope  of  its  ever  competing  successfully 
on  common  roads  with  the  locomotive  railway.  The  highest 
speed  which  the  promoters  promised  was  ten  miles  an  hour ; 
but  this  would  no  longer  satisfy  the  public  requirements,  now 
that  the  Liverpool  and  Manchester  Sailway  had  demon- 
strated the  practicability  and  the  safety  of  r^ular  travelling 
at  thirty  and  forty  miles  an  hour.  The  House  of  Commons' 
prophecy  that  "  a  railway  could  never  enter  into  successful 
competition  with  a  canal,  and  that,  even  with  the  best  loco- 
motive engine,  the  average  rate  would  be  but  three  miles  and 
a  half  per  hour,"  *  was  now  laughed  at,  because  so  ludicrously 
at  variance  with  every-day  facts. 

The  opening  of  the  great  main  line  of  railroad  commimi- 
cation  between  London,  Liverpool,  and  Manchester,  in  1838, 
shortly  proved  the  fallaciousness  of  the  rash  prophecies 
promulgated  by  the  opponents  of  railways.  The  proprietors 
of  the  canals  were  astounded  by  the  fact  that,  notwithstanding 
the  immense  traffic  conveyed  by  rail,  their  own  traffic  and 
receipts  continued  to  increase ;  and  that,  in  common  with 
other  interests,  they  fully  shared  in  the  expansion  of  traile 
and  commerce  which  had  been  so  effectually  promoted  by 
the  extension  of  the  railway  system.  The  cattle-owners  were 
equally  amazed  to  find  the  price  of  horse-flesh  increasing 
with  the  extension  of  railways,  and  that  the  number  of 
coaches  running  to  and  from  the  new  railway  stations  gave 
employment  to  a  greater  number  of  horses  than  under  the 
old  stage-coach  system.  Those  who  had  prophesied  the  decay 
of  the  metropolis,  and  the  ruin  of  the  suburban  cabbage- 
Steam  Carriage^  niid  to  substitute  other  Tolls  on  an  equitable  Footing  with 
non*e-carriages."    Session  1836. 

*   Hansard,  2nci  scries,  vol.  iv.  p.  853. 
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growers,  in  consequence  of  the  approach  of  railways  to  lion- 
don  *,  were  also  disappointed.  For,  whilst  the  new  roads  let 
citizens  out  of  London,  they  let  country  people  in.  Their 
action,  in  this  respect,  was  centripetal  as  well  as  centri- 
fugal. Tens  of  thousands  who  had  never  seen  the  metropolis 
could  now  visit  it  expeditiously  and  cheaply.  And  Londoners 
who  had  never  visited  the  country,  or  but  rarely,  were 
enabled,  at  little  cost  of  time  or  money,  to  see  green  fields 
and  clear  blue  skies,  far  from  the  smoke  and  bustle  of  town* 
If  the  dear  suburban-grown  cabbages  became  depreciated  in 
value,  there  were  truck-loads  of  fresh-grown  country  cabbages 
to  make  amends  for  the  loss :  in  this  case,  the  "  partial  evil " 
was  a  far  more  general  good.  The  food  of  the  metropolis 
became  rapidly  improved,  especially  in  the  supply  of  whole- 
some meat  and  vegetables.  And  then  the  price  of  coals  —  an 
article  which,  in  this  country,  is  as  indispensable  as  daily  food 
to  all  classes  —  was  greatly  reduced.  What  a  blessing  to  the 
metropolitan  poor  is  described  in  this  single  fact  I  And  George 
Stephenson  was  not  only  the  inventor  of  the  system  of  internal 
commimication,  by  which  coals  were  made  cheaper  in  London, 
but  he  was  also  the  originator  of  the  now  gigantic  trade  in 
coal  conveyed  to  the  metropolis  by  railway.  From  the  first, 
he  discovered  its  value,  doubtless  with  a  shrewd  estimate  of 
its  profits.  At  an  early  period,  during  the  construction  of  the 
London  and  Birmingham,  and  Midland  Bailways,  he  leased 

*  **  The  first  practical  eficct,**  said  the  John  Bntt,  in  Sep.  ISSS,  «*  of  these 
nnnatnral  forcings  of  humanity  will  be,  the  reduction  in  value  of  all  propertj 
near  London,  and  the  proportionate  increase  of  value  in  propertj  more  remote. 
All  the  delicate  produce  of  the  garden  and  the  field,  which  roond  town  is 
cultivated  with  the  most  assiduous  care,  and  consequently  sold  at  a  high  and 
remunerating  price,  will  be  excluded  from  our  markets  :  fine  fruit,  fine  vege- 
tables, raised  and  produced  at  half^  or  less  than  half  the  cost,  will  be  brought 
into  competition  with  those  which  have  hitherto  been  raised  and  ripened  bj 
a  great  expenditure  in  high  wages,  and  carried  to  the  place  of  sale  by  teams 
of  horses  kept  at  a  considerable  expense.    All  this  most  end.** 
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Hence  they  became  clamorous  for  "  sidings.'*  They  felt  it  to 
be  a  grievance  to  be  placed  at  a  distance  from  a  station. 
After  a  railway  had  been  once  opened,  not  a  landlord  would 
consent  to  have  the  line  taken  from  him.  Owners  who  had 
fought  the  promoters  before  Parliament,  and  compelled  them 
to  pass  their  domains  at  a  distance,  at  a  vastly  increased  ex- 
pense in  tunnels  and  deviations,  now  petitioned  for  branches 
and  nearer  station  accommodation.*  Those  who  held  property 
near  the  large  towns,  and  had  extorted  large  sums  as  com- 
pensation for  the  anticipated  deterioration  in  the  value  of 
their  building  land,  found  a  new  demand  for  it  springing  up 
at  greatly  advanced  prices.  Land  was  now  advertised  for 
sale,  with  the  attraction  of  being  "  near  a  railway  station." 

The  prediction  that,  even  if  railways  were  made,  the  public 
would  not  use  them,  was  also  completely  falsified  by  the 
results.  The  ordinary  mode  of  fast  travelling  for  the  middle 
classes  had  heretofore  been  by  mail  coach  and  stage  coach. 
Those  who  could  not  afford  to  pay  the  high  prices  charged 
for  such  conveyances  went  by  waggon,  and  the  poorer  classes 
trudged  on  foot.  George  Stephenson  was  wont  to  say  that 
he  hoped  to  see  the  day  when  it  would  be  cheaper  for  a 
poor  man  to  travel  by  railway  than  to  walk ;  and  not  many 
years  passed  before  his  expectation  was  fulfilled.  In  no 
country  in  the  world  is  Time  worth  more  money  than  in 

*  Some  landlords  were  slow  in  learning  the  advantages  of  railways.  When, 
manv  years  later,  an  important  railway  bill  was  before  Parliament,  a  noblo 
marquis  compelled  the  company  to  pass  his  mansion  at  a  distance  of  at  least 
five  miles,  to  do  which  it  was  necessary  to  construct  two  expensive  tunnels. 
When  the  line  was  opened,  his  lordship  felt  the  exceeding  inconvenience  of 
being  so  far  distant  from  a  railway  station,  and  requested  the  company  to  pro- 
vide  a  branch  for  his  accommodation.  As  he  had  already  put  them  to  enor- 
mous and  unnecessary  expense,  they  respectfully  declined  doing  so,  and  he  has 
since  been  under  the  necessity  of  himself  constructing  a  branch  at  a  cost  of 
1 60,000/.,  which  he  has  requested  the  parent  company  to  do  him  the  favour  of 
working  for  him. 
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England;  and  by  saving  time — the  criterion  of  distance  — 
the  railway  proved  a  great  bene&ctor  to  men  of  industry  in 
all  classes.  Many  deplored  the  inevitable  downM  of  the  old 
stage-coach  system.  There  was  to  be  an  end  of  that  delightful 
variety  of  incident  usually  attendant  on  a  journey  by  road* 
The  rapid  scamper  across  a  fine  country  on  the  outade  of 
the  four-horse  "  Express "  or  "  Highflyer ;"  the  seat  on  the 
box  beside  Jehu,  or  the  equally  coveted  place  near  the 
facetious  guard  behind ;  the  journey  amid  open  green  fields;, 
through  smiling  villages,  and  fine  old  towns,  where  the  stage 
stopped  to  change  horses  and  the  passengers  to  dine,  —  was 
all  very  delightful  in  its  way ;  and  many  regretted  that  this 
old-fashioned  and  pleasant  style  of  travelling  was  about  to 
pass  away.  But  it  had  its  dark  side  also.  Any  one  who  re- 
members the  journey  by  stage  from  Manchester  to  London 
will  associate  it  with  recollections  and  sensations  of  not  un- 
mixed delight.  To  be  perched  for  twenty  hours,  exposed  to 
all  weathers,  on  the  outside  of  a  coach,  tiying  in  vain  to  find 
a  soft  seat  —  sitting  now  with  the  face  to  the  wind,  rain,  or 
sun,  and  now  with  the  back  —  without  any  shelter  such  as 
the  commonest  penny-a-mile  parliamentary  train  now  daily 
provides,  —  was  a  miserable  undertaking,  looked  forward  to 
with  horror  by  many  whose  business  called  them  to  travel 
frequently  between  the  provinces  and  the  metropolis.  Nor 
were  the  inside  passengers  more  agreeably  accommodated. 
To  be  closely  packed  up  in  a  little,  inconvenient,  straight- 
backed  vehicle,  where  the  cramped  limbs  could  not  be  in  the 
least  extended,  or  the  wearied  frame  indulge  in  any  change  of 
posture,  was  felt  by  many  to  be  a  terrible  thing.  Then  there 
were  the  constantly  recurring  demands,  not  always  couched 
in  tlie  politest  terms,  for  an  allowance  to  the  driver  every  two 
or  three  stages,  and  to  the  guard  every  six  or  eight ;  and  if 
the  gratuity  did  not  e(]ual  their  expectations,  growling  and 
open  abuse  were  not  unusual.    These  d^affr^mens,  together 
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with  the  exactions  practised  on  travellers  by  innkeepers^ 
seriously  detracted  from  the  romance  of  stage-coach  tra- 
velling ;  and  there  was  a  general  disposition  on  the  part  of 
the  public  to  change  the  system  for  a  better. 

The  avidity  with  which  the  public  at  once  availed  them- 
selves of  the  railways  proved  that  this  better  system  had  been 
discovered.  Notwithstanding  the  reduction  of  the  coach  fares 
between  London  and  Birmingham  to  one-third  of  their  pre- 
vious rate,  the  public  preferred  travelling  by  the  railway. 
They  saved  in  time,  and  they  saved  in  money,  taking  the 
whole  expenses  into  account  In  point  of  comfort  there 
could  be  no  doubt  as  to  the  infinite  superiority  of  the  railway 
carriage.  But  there  remained  the  question  of  safety,  which 
had  been  a  great  bugbear  with  the  early  opponents  of  rail- 
ways, and  was  made  the  most  of  by  the  coach  proprietors  to 
deter  the  public  from  using  them.  It  was  predicted  that 
trains  of  passengers  would  be  blown  to  pieces,  and  that  none 
but  fools  would  entrust  their  persons  to  the  conduct  of  an  ex- 
plosive machine  such  as  the  locomotive.  It  appeared,  how- 
ever, that  during  the  first  eight  years  not  fewer  than  five 
mUlions  of  passengers  had  been  conveyed  along  the  Liver- 
pool  and  Manchester  Bailway,  and  of  this  vast  number  only 
two  persons  had  lost  their  lives  by  accident.  During  the 
same  period,  the  loss  of  life  by  the  upsetting  of  stage  coaches 
had  been  immensely  greater  in  proportion.  The  public  were 
not  slow,  therefore,  to  detect  the  fact,  that  travelling  by  rail- 
ways was  greatly  safer  than  travelling  by  common  roads ;  and 
in  all  districts  penetrated  by  railways,  the  coaches  were  very 
shortly  taken  oflF  from  want  of  support. 

It  was  some  time,  however,  before  the  more  opulent  classes, 
who  could  afford  to  post  to  town  in  aristocratic  style,  became 
reconciled  to  railway  travelling.  The  old  families  did  not 
relish  the  idea  of  being  conveyed  in  a  train  of  passengers, 
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on  the  South-western  Eailway,  in  attendance  upon  her 
Majesty.  Prince  Albert  had  for  some  time  been  accustomed 
to  travel  by  railway  alone;  but  in  1842,  the  Queen  began  to 
make  use  of  the  same  mode  of  conveyance  between  Windsor 
and  London ;  after  which  the  antipathies  of  even  the  most 
prejudiced  were  eflfectually  set  at  rest 
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CHAP.  XXVI. 

UR.  STEPHENSON   ENGINEEB  OF  THE  MANCHXSTEB  AND  LEEDS 

AND   MIDLAND  BAILWAT8. 

DuRiNO  the  construction  of  the  main  line  of  commnnicatioii 
between  London^  Manchester,  and  Liverpool,  numerous 
similar  projects  had  ripened  into  definite  plans,  and  were 
now  in  active  progress.  Thus  in  the  session  of  1836,  the 
sanction  of  Parliament  was  given  to  several  of  the  most  im- 
portant railways  in  which  Mr.  Stephenson  was  professionally 
concerned, — the  North  Midland,  extending  from  Derby  to 
Jjeedn;  the  York  and  North  Midland,  from  Normanton 
to  York  ;  tlie  Manchester  and  Leeds ;  the  Birmingham  and 
Derby;  and  the  Sheffield  and  Rotherham, — of  all  of  which  he 
was  the  princii)al  enginuer.  Thus,  in  one  session,  214  miles 
of  new  railway,  after  the  designs  of  our  engineer,  were  autho- 
rised U)  be  constructed  at  an  expenditure  of  upwards  of  five 
millions  sterling.  But  numerous  other  companies  obtained 
their  H(;ts  during  the  same  session.  The  ^Midland  Counties 
Act  authorised  the  fonnation  of  a  line  from  Rugby  (on  the 
Ijondon  and  Binningham  line)  to  Derby,  there  to  join  the 
North  Midland,  wliieli,  in  conjunction  with  the  Great  North 
of  England  liailway,  from  York  to  Darlington,  and  the 
Durham  Junction,  and  Brandling  Junction*,  already  au- 
thorised, would  complete  the  line  of  railway  communication 

•  In  18.'54,  Mr.  Stephenson  was  enjjnjjcd,  in  conjunction  with  Mr.  Nicholas 
Wood,  as  engineer  of  the  Brandling  Junction. 
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from  London  to  Newcastle.  At  the  same  time,  powers  had 
been  obtained  to  construct  lines  from  London  to  Bristol,  to 
Southampton,  to  Dover,  and  to  Colchester;  so  that  already 
measures  had  been  adopted  to  place  the  metropolis  in  direct 
commimication  with  the  most  important  districts  of  the 
kingdom. 

The  rapidity  with  which  railways  were  carried  out,  when 
the  spirit  of  the  country  was  fairly  up,  was  indeed  remarkable. 
This  was  doubtless  in  some  measure  owing  to  the  increased 
force  of  the  current  of  speculation,  but  chiefly  to  the  desire 
which  the  public  now  entertained  for  the  general  extension  of 
the  system.  Bailways  became  the  topic  of  conversation  in  all 
circles ;  they  were  felt  to  give  a  new  value  to  time ;  their 
vast  capabilities  for  "  business  **  peculiarly  recommended  them 
to  the  trading  classes  ;  whilst  the  friends  of  "  progress  "  di- 
lated on  the  great  benefits  they  would  eventually  confer  upon 
mankind  at  large.  They  also  came  to  be  regarded  as  inviting 
objects  of  investment  to  the  thrifty,  and  a  safe  outlet  for  the 
accumulations  of  inert  men  of  capital.  Thus  new  avenues  of 
iron  road  were  soon  in  course  of  construction  in  all  directions, 
branching  north,  south,  east,  and  west,  so  that  the  country 
promised  in  a  wonderfully  short  space  of  time  to  become 
wrapped  in  one  vast  network  of  iron. 

As  might  naturally  be  expected,  the  special  experience 
which  Mr.  Stephenson  had  by  this  time  obtained,  brought 
him  prominently  before  the  public  as  the  leading  railway 
engineer  ;  and  his  assistance  was  eagerly  sought  in  the  pro- 
motion of  the  more  important  projects  of  the  day.  Describing 
his  railway  experience  before  a  Committee  of  the  House  of 
Commons  in  1841  *,  he  said : — 

"I  was  for  some  years  at  the  Liverpool  and  Manchester 
Hallway  after  it  was  finished.     I  laid  out  the  Grand  Junction 

*  Select  Commltteo  on  Bailways*  Begnlotioiifl,  1841.    Evidonco,  p.  115. 
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line,  and  remained  there  till  it  was  lialf  finjghAtl-  I  laid  o«i( 
the  Manchester  and  Leeds  line,  and  remained  there  tOl  it  ma 
finished.  I  laid  out  the  York  and  Xorth  AfMHimH  line,  and 
finished  that;  the  North  Midland  line,  the  Derby  and  Bit* 
mingham,  and  also  several  lines  in  the  North  of  Kngland,  I 
assistcfl  my  son  in  laying  out  the  London  and  Birmingfaam, 
the  Chester  and  Birkenhead,  and  the  Chester  and  Crewe.  In 
fact,  there  is  hardly  a  ndlway  in  England  that  I  have  not  had 
to  do  with.  I  assisted  Mr.  Brunei  in  getting  the  Great 
Western  Act  He  was  twice  in  Parliament,  and  I  was  with 
him  Uith  times,  giving  evidence  for  the  hilL** 

We  also  find  Mr.  Stephenson,  in  1838,  acting  as  engineer  for 
the  Blackwall  Kailway,  in  conjunction  with  Mr.  Bidder.  In 
their  united  reprjrt  of  that  year  we  find  them  recommending 
stationary  engines  for  the  working  of  that  line,  as  being  the 
more  safe  and  economical,  principally  on  the  ground  of  the 
sliarj)uess  of  the  curves,  the  steepness  of  the  gradiente^  and 
the  shortness  of  the  railway.  Subsequent  experience,  how- 
ever, of  the  jKJwers  of  the  locomotive,  and  of  its  economy  in 
workin;^  as  eomjiarecl  with  fixed  engines,  induced  the  even- 
tual ahandoiiinerit  of  the  latter  power  in  favour  of  the  former. 

It  is  worthy  of  iKjtice  that  Mr.  Stephenson,  who  was  always 

• 

rea<ly  to  a<l<)[>t  improved  modes  of  working  railways,  em- 
ployed the  electric  telc^grapli  at  a  very  early  i>eriod  to 
rej(ulate  the  working  of  that  line;  indeed,  he  was  one  of  the 
first  of  the  railway  engineers  who  recognised  its  advantages 
for  this  jnirpose. 

Althougli  often  professionally  employed  to  survey  lines 
an<l  to  ^ive  evidence  in  favour  of  railways  projected  in  tlie 
southern  <listricts  of  England,  his  principal  attention  was 
directed  to  tlie  development  of  the  system  in  the  north- 
ern counties,  lea\ing  the  south  to  the  energy  Of  his  sou. 
Besides  the  (J rand  Junction,  he  was,  sliortly  after  the  com- 
pletion  of  the  Liverpool  and  Manchester  line,  engaged  in 
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surveying  and  laying  out  a  railway  from  Manchester  to  Leeds, 
with  the  object  of  forming  a  connection  between  the  prin- 
cipal towns  of  Lancashire  and  Yorkshire.  An  attempt  had 
been  made  to  obtain  an  act  for  this  purpose  as  early  as  the 
year  1831 ;  but  having  been  met  by  the  powerful  opposition 
of  the  landowners,  aided  by  the  canal  companies,  it  was  de- 
feated, and  was  not  revived  until  several  years  later.  Mr. 
Stephenson,  however,  having  carefully  examined  the  entire 
line  of  country,  had  already  determined  in  his  own  mind  the 
route  of  the  Manchester  and  Leeds  line,  and  decided  that 
no  other  route  was  practicable,  without  the  objectionable 
expedient  of  a  tunnel  three  and  a  half  miles  in  length  under 
Blackstone  Edge,  and  the  additional  disadvantage  of  heavy 
gradients.  The  line,  as  originally  projected  by  him,  and 
afterwards  carried  out,  was  somewhat  circuitous,  and  the 
works  were  heavy,  but  on  the  whole  the  gradients  were 
favourable,  and  it  had  the  advantage  of  passing  through  a 
district  full  of  manufacturing  towns  and  villages,  the  teeming 
hives  of  population,  industry,  and  enterprise.  The  act 
authorising  the  construction  of  the  railway,  was  finally  ob- 
tained in  the  session  of  1836 ;  it  was  considerably  amended 
in  the  succeeding  year ;  and  the  first  ground  was  broken  on 
the  18th  of  August,  1837. 

In  conducting  this  project  to  a  successful  issue,  Mr.  Ste- 
phenson had  much  opposition  and  many  strong  prejudices 
to  encounter.  Predictions  were  confidently  made  in  many 
quarters,  that  the  line  could  never  succeed.  It  was  declared, 
that  the  utmost  engineering  skill  could  not  construct  a 
railway  through  such  a  country  of  hills  and  hard  rocks ;  and  it 
was  maintained,  that  even  if  the  railway  were  practicable,  it 
could  only  be  formed  at  so  enormous  a  cost,  as  to  prevent  it 
from  ever  remunerating  the  proprietors.  It  was  Mr.  Ste- 
phenson's lot,  however,  to  contend,  throughout  his  life,  with 
all  manner  of  difficulties  and  impossibilities,  and  practically 
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to  disprove  endless  prophecies  of  failure  and  ruin.  It  re- 
quired, indeed,  no  common  degree  of  courage  to  confiront  the 
real  difficulties  of  this  imdertaking,  as  well  as  a  large  share 
of  confident  hopefulness,  to  enable  him  to  maintain  the 
spirits  of  its  projectors  in  the  fiEtce  of  the  plausible  and  most 
alarming  representations  of  its  opponents.  But  the  firm 
mind  of  Mr.  Stephenson  was  never  for  a  moment  shaken 
from  its  purpose,  and  his  example  inspired  the  directors  to 
persevere  until  all  reasonable  doubt  as  to  the  ultimate  and 
complete  success  of  the  imdertaldng  had  entirely  vanished.* 

The  croaking  of  all  the  prophets  of  evil  and  disaster  was 
renewed,  however,  in  December,  1840,  when  the  Summit 
Tunnel,  near  Littleborough,  was  fast  approaching  completion, 
by  the  rumour  that  it  had  fallen  in  and  buried  a  number  of 
the  workmen  in  the  ruins.     The  last  arch  had  been  keyed  in, 
and  the  tunnel  was  all  but  finished,  when  the  accident  oc- 
curred which  was  thus  exaggerated  by  the  lying  tongue  of 
rumour.     An  invert  had  given  way  through  the  irr^ular 
pressure  of  the  surrounding  earth  and  rock  at  a  part  of  the 
tunnel  where  a  "  fault "  had  occurred  in  the  strata.     A  party 
of  the  directors  accompanied  the  engineer  to   inspect  the 
scene  of  the   accident.      They  entered  the  tunnel's  mouth 
preceded  by  upwards  of  fifty  navvies,  each  bearing  a  torch. 
This  extraordinary  subterranean  viaduct  had  occupied  the 
labours  of  above  a  thousand  men  during  nearly  four  years. 
Besides  excavating  the  arch  out  of  the  solid  rock,  they  had 
used  23,000,000  of  bricks,  and  8000  tons  of  Soman  cement. 
Thirteen  stationary  engines,  and  about  100  horses,  hail  also 
been  employed  in  drawing  the  earth  and  stone  out  of  the 
shafts.     The  entire  length  of  the  tunnel  was  2869  yanls,  or 
nearly  a   mile  and  three  quarters, — exceeding  the  famous 
Kikby  Tunnel  by  471  yards. 

•  Lccd*s  Mercury,  July  lOtli,  1S39. 
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After  walking  a  distance  of  about  half  a  mile,  the  in- 
specting party  arrived  at  the  scene  of  the  "frightful  acci- 
dent," about  which  so  much  alarm  had  been  spread  in  Man- 
chester. All  that  was  visible  was  a  certain  unevenness  of  the 
groimd,  which  had  been  forced  up  by  the  invert  under  it 
giving  way ;  thus  the  ballast  had  been  loosened,  the  drain 
running  along  the  centre  of  the  road  had  been  displaced, 
and  small  pools  of  water  stood  about  But  the  whole  of 
the  walls  and  the  roof  were  as  perfect  there  as  in  any  other 
part  of  the  tunnel.  Mr.  Stephenson  explained  the  cause  of 
the  accident:  The  blue  shale,  he  said,  through  which  the 
excavation  passed  at  that  point,  was  considered  so  hard  and 
firm,  as  to  render  it  unnecessary  to  build  the  invert  very 
strong  there.  But  shale  is  always  a  deceptive  material. 
Subjected  to  the  influence  of  the  atmosphere,  it  gives  but  a 
treacherous  support.  In  this  case,  falling  away  like  quick- 
lime, it  had  left  the  lip  of  the  invert  alone  to  support  the 
pressure  of  the  arch  above,  and  hence  its  springing  inwards 
and  upwards.  Mr.  Stephenson  directed  the  attention  of  the 
visitors  to  the  completeness  of  the  arch  overhead,  where  not 
the  slightest  fracture  or  yielding  could  be  detected.  Speaking 
of  the  work,  in  the  course  of  the  same  day,  he  said,  "  I 
will  stake  my  character,  my  head,  if  that  tunnel  ever  give 
way,  so  as  to  cause  danger  to  any  of  the  public  passing 
through  it.  The  fracture  that  has  taken  place  must,  doubtless, 
be  a  disappointment  to  the  directors,  by  delaying  the  opening 
of  the  line ;  but  the  fact  is,  that  the  invert  is  covered  with 
material,  so  that  we  could  not  find  it  out  till  that  material 
was  taken  away,  so  as  to  make  the  culvert  through  to  carry  the 
water  from  end  to  end ;  but  I  believe  that  if  the  invert  were 
taken  away  altogether,  the  tunnel  would  stand  firm.  It  is  a 
question  now  with  me,  whether  we  ought  to  put  the  invert 
in  again,  or  to  strengthen  the  foot  of  the  side  walls.  How- 
ever, it  being  a  work  of  such  magnitude,  it  is  perhaps  safer 


CHAP.  XXVI.]      MANCHESTER  AND  LEEDS,   ETC.   RAILWAYS.  349 

by  the  projection  of  the  Midland  Counties  line  from  Rugby 
to  Derby,  they  confined  themselves  to  the  district  between 
Derby  and  Leeds.  The  projectors  appointed  Mr.  Stephenson 
to  examine  the  coimtry,  and  lay  out  the  best  line ;  and  after 
a  careful  and  laborious  investigation,  in  which  he  was  ably 
assisted  by  his  pupil  Mr.  Swanwick,  he  reported  the  result  to 
a  public  meeting  held  at  Leeds,  in  September,  1835 ;  and  the 
result  was  the  approval  of  the  line  as  laid  out  by  him.  A  sub- 
scription list  was  at  once  opened,  and  Mr.  John  Marshall,  one 
of  the  most  public-spirited  and  influential  manufacturers  of 
Leeds,  having  put  his  name  down  for  35,000/.,  the  shares  were 
soon  taken,  and  the  project  was  fairly  launched.  The  act  was 
obtained  in  1836,  and  the  first  ground  was  broken  in  P'ebruary, 
1837.  The  execution  of  the  works  extended  over  a  period  of 
above  three  years,  and  the  line  was  opened  throughout  in 
July,  1840. 

Although  the  North  Midland  Railway  was  only  one  of  the 
many  great  works  of  the  same  kind  executed  at  that  time,  it 
was  enough  of  itself  to  be  the  achievement  of  a  life.  Com- 
pare it,  for  example,  with  Napoleon's  much-vaunted  military 
road  over  the  Simplon,  and  it  will  at  once  be  seen  how  greatly 
it  excels  that  work,  not  only  in  the  constructive  skill  displayed 
in  it,  but  also  in  its  cost  and  magnitude,  and  the  amount  of 
labour  employed  in  its  formation.  The  road  of  the  Simplon 
is  45  miles  in  length ;  the  North  Midland  Railway  72^  miles. 
Tlie  former  has  50  bridges  and  5  tunnels,  measuring  together 
1338  feet  in  length  ;  the  latter  has  200  bridges  and  7  tunnels, 
measuring  together  11,400  feet,  or  about  2^  miles.  The 
former  cost  about  720,000/.  sterling,  the  latter  above  3,000,000/. 
Napoleon's  grand  military  road  was  constructed  in  six  years, 
at  the  public  cost  of  the  two  great  kingdoms  of  France  and 
Italy ;  while  Stephenson's  much  more  magnificent  railway  was 
formed  in  about  three  years,  by  a  company  of  private  mer- 
chants and  capitalists  out  of  their  own  funds,  and  under  their 
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Midland  and  the  Great  Northern  Eailways.  The  quantity  of 
coal  brought  by  railways  to  London,  in  1855,  from  the  Durham, 
Yorkshire,  and  other  northern  collieries,  amounted  to  upwards 
of  a  million  of  tons.  The  Great  Northern  carried  547,602 ; 
the  Midland  and  North-western,  339,656  ;  the  Eastern  Coun- 
ties, 145,327 ;  and  the  Great  Western,  80,950  tons. 

About  the  same  time  that  Mr.  Stephenson  entered  upon 
his  lease  of  the  colliery  at  Clay  Cross,  he  took  up  his  abode 
at  Tapton  House,  near  Chesterfield,  which  continued  his  home 
until  the  close  of  his  life.  It  was  a  central  point  on  the  Mid- 
land Eailway,  from  which  he  could  proceed  north,  south,  and 
west,  in  his  superintendence  of  the  four  important  lines  which 
were  in  progress  of  construction  at  the  same  time,  —  the 
Midland,  the  York  and  North  Midland,  the  Birmingham  and 
Derby,  and  the  Manchester  and  Leeds  Railways. 

The  York  and  North  Midland  line  extended  from  Norman- 
ton —  a  point  on  the  Midland  Eailway  —  to  York;  it  was 
a  line  of  easy  formation,  traversing  a  comparatively  level 
country.  The  inhabitants  of  Whitby,  as  well  as  York,  were 
busy  projecting  railways  as  early  as  1832;  and  in  the  year 
following,  WTiitby  succeeded  in  obtaining  a  horse  line  of 
twenty-four  miles,  connecting  it  with  the  small  market  town 
of  Pickering.  The  York  citizens  were  more  ambitious,  and 
agitated  the  question  of  a  locomotive  line  to  connect  them 
with  the  town  of  Leeds.  A  company  was  formed  in  1833, 
and  Mr.  George  Bennie  was  called  upon  to  survey  the  line. 
About  the  same  time,  however,  other  engineers  —  Mr.  Walker, 
Mr.  Cimdy,  and  Mr.  Gibbs  —  were  severally  engaged  in  get- 
ting up  the  surveys  of  a  direct  main  line  from  London  to 
York.  The  local  conamittee  were  perplexed  by  the  con- 
flicting views  of  the  engineers,  and  at  length  called  to  their 
assistance  Mr.  George  Stephenson,  who  had  already  been 
consulted  by  the  provisional  committee  of  the  Midland  Com- 
pany as  to  the  best  line  from  Derby  to  Leeds.     He  recom- 
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Tli^-p-  was  oTn;  hraneh,  however,  of  the  York  anJ  X«»rth 
Mil  Hand  line  in  whieh  lie  took  an  anxious  interest,  and  of 
which  he  rnay  1h*  prononnce«l  tlie  project* »r — the  branch  t<> 
S<-'?irhoroiit:h  ;  wliich  prove«l  to  l>e  one  of  the  nitist  profitable 
jifirtH  of  the  railway.  He  wa.s  so  satisfied  of  its  value,  that, 
at  a  meeting  of  the  York  and  North  Midland  proprietors*, 
he  volunteered  his  ^Tatuitous  sen'ices  as  engint^er  until  the 

*  IKM  ut  York  in  Julj,  1840. 
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company  was  formed,  in  addition  to  subscribing  largely  to 
the  midertaking.  At  that  meeting  he  took  an  opportmiity 
of  referring  to  the  charges  brought  against  engineers  of  so 
greatly  exceeding  the  estimates : — "  He  had  had  a  good  deal 
to  do  with  making  out  the  estimates  of  the  North  Midland 
Bailway,  and  he  believed  there  never  was  a  more  honest  one. 
He  had  always  endeavoured  to  state  the  truth  as  far  as 
was  in  his  power.  He  had  known  a  director,  who,  when  he 
(Mr.  Stephenson)  had  sent  in  an  estimate,  came  forward  and 
said,  *  I  can  do  it  for  half  the  money.'  The  director's  estimate 
went  into  parliament,  but  it  came  out  his.  He  could  go 
through  the  whole  list  of  the  undertakings  in  which  he  had 
been  engaged,  and  show  that  he  had  never  had  anything  to 
do  with  stock-jobbing  concerns.  He  would  say  that  he 
would  not  be  concerned  in  any  scheme  unless  he  was  satisfied 
that  it  would  pay  the  proprietors ;  and  in  bringing  forward 
the  proposed  line  to  Scarborough,  he  was  satisfied  that  it 
would  pay,  or  he  would  have  had  nothing  to  do  with  it." 

About  this  time,  numerous  lines,  constructed  under  Mr. 
Stephenson's  direction,  were  completed  and  opened  for  public 
traffic.  The  Sheffield  and  Botherham  Bailway  was  opened 
on  the  1st  of  November,  1838;  the  Birmingham  and  Derby 
in  August,  1839,  having  been  constructed  in  about  two  years, 
within  the  parliamentary  estimates;  and  in  the  course  of 
the  year  1840,  the  Midland,  the  York  and  North  Midland, 
the  Chester  and  Crewe,  the  Chester  and  Birkenhead*,  the 

*  At  a  meeting  of  the  Chester  and  Berkenhead  Company,  held  at  Liverpool, 
in  October,  1845,  the  following  circumstance,  highly  honourable  to  Mr.  Ste* 
phenson,  was  related  hj  W.  Jackson,  Esq.,  the  chairman  of  the  Company  :  -— 
••  When  this  railway  was  first  projected,  or  rather  when  a  railway  was  first 
projected  between  Chester  and  Birkenhead,  the  Company  failed  in  their  efforts 
to  get  a  bilL  Mr.  George  Stephenson  was  the  engineer.  When  the  second 
measure  was  taken  up,  he  was  also  the  Company's  engineer,  as  it  was  under* 
stood  that  the  same  engineer  and  the  same  surveyors  should  bo  employed,  and 
that  in  the  event  of  the  bill  being  carried,  they  should  receive  their  costs  for 
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Alanchester  and  Birmingham,  the  ^lanchester  and  Leedfl^ 
and  the  3Iai7port  and  Carlisle  BailwajSy  were  all  publicly 
opened  in  whole  or  in  part  Thus  321  miles  of  railway, 
constructed  under  ]\[r.  Stephenson's  superintendence  at  a  cost 
of  upwards  of  eleven  millions  sterling,  were,  in  the  coarse  of 
about  two  years,  added  to  the  traffic  accommodation  of  the 
country. 

The  ceremonies  which  accompanied  the  public  opening  of 
these  lines  were  often  of  an  interesting  character.  The 
adjoining  population  held  general  holiday;  bands  played, 
banners  waved,  and  assembled  thousands  cheered  the  pass- 
ing trains  amidst  the  occasional  booming  of  cannon.  The 
proceedings  were  usually  wound  up  by  a  public  dinner; 
and  on  such  occasions  Mr.  Stephenson  would  often  revert 
to  his  favourite  topic — the  difficulties  which  he  had  early 
encountered  in  the  establishment  of  the  railway  system, 
and  in  proving,  to  the  satisfaction  of  the  public,  the  supe- 
riority of  the  locomotive.  At  the  dinner  which  followed  the 
opening  of  the  Sheffield  and  Botherham  line,  the  Earl  Fitz- 
william  presided,  and  most  of  the  notable  personages  of  the 
district,  including  the  Master  Cutler,  were  present,  and  made 
speeches.     When  Mr.  Stephenson's  turn  came  to  speak,  he 

the  defeated  measure.  To  several  parties  their  costs  were  paid.  Mr.  George 
StephensoD*8  amounted  to  800/.,  and  he  very  nobly  said,  *  You  have  had  an 
expensive  career  in  Parliament ;  you  have  hud  a  great  strugp:le ;  you  arc  a 
young  Company  ;  you  cannot  afford  to  pay  mc  this  amount  of  money  ;  I  will 
reduce  it  to  20u/.,  and  I  will  not  ask  you  for  that  200/.  until  your  shares  are 
8t  20/.  i>remium,  for,  whatever  may  be  the  reverses  you  will  go  through, 
I  am  satisfied  I  shall  live  to  see  the  day  when  I  can  legally  and  honour- 
ably claim  that  200/.,  when  your  shares  will  be  at  20/.  premium.*  The 
time  had  now  arrived  when  Mr.  Stephenson's  foreboding  proved  true.  Tho 
iliares  were  selling  at  60  in  the  market,  and  the  new  ones  were  at  a  high 
premium,  and  he  (the  chairman)  thought,  that  in  asking  for  a  vote  of  500/L 
lor  conduct  so  noble,  he  was  asking  only  for  what  wa5  amply  due.  He  left  the 
matter  in  the  hands  of  the  proprietors.'*  The  proprittors  immediately  voted 
the  full  amount  of  800/.,  stated  by  the  chainnan  as  due  to  Mr.  Stephenson. 
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could  not  resist  the  opportunity  of  contrasting  the  recent 
success  of  railways  with  the  obstacles  which  had  early  beset 
them^  and  the  now  proved  efficiency  of  the  locomotive  with 
the  former  dismal  prophecies  of  its  failure.  "  He  ventured 
to  say  that  he  might  lay  claim  to  some  credit  for  what  he 
had  done  with  respect  to  locomotive  engines.  He  had  now 
fought  their  battles  for  twenty-five  years,  and  for  more  than 
twenty  years  of  that  time  single-handed.  Though  all  other 
engineers  had  been  against  him,  he  still  persevered.  The 
most  severe  trials  which  he  had  to  go  through  were  in  going 
to  Parliament,  where  he  had  the  barristers  to  encounter. 
When  they  put  him  into  the  witness-box,  they  generally 
looked  about  to  measure  their  man.  He  was  quite  aware 
that  they  had  certain  tools  to  work  with  if  he  was  not  a  good 
witness.  They  did  not  care  a  pin  about  a  locomotive  engine ; 
their  object  was  to  put  him  oflf  his  guard,  and  then  they 
could  bring  him  down.  He  must  say,  that  he  had  gone  into 
the  witness-box  many  and  many  a  time,  with  the  utmost 
possible  reluctance.  The  only  thing  which  gave  him  courage 
was,  that  he  knew  he  had  nothing  but  truth  to  state.  He 
knew  enough  of  mechanics  to  know  where  to  stop.  He  knew 
that  a  pound  would  weigh  a  pound,  and  that  more  should 
not  be  put  upon  a  line  than  it  would  bear.  He  never  was 
an  advocate  for  unfavourable  gradients — he  wanted  low  levels. 
They  had  been  passing  that  day  upon  a  beautiful  low  level, 
and  it  was  in  a  situation  where  no  low  level  line  would  ever 
be  brought  to  compete  with  it," 

Mr.  Stephenson  always  took  great  pleasure  in  alluding  to 
the  services  rendered  to  himself  and  the  public  by  the  young 
men  brought  up  under  his  eye — his  pupils  at  first,  and  after- 
wards his  assistants.  No  great  master  ever  possessed  a  more 
devoted  band  of  assistants  and  fellow-workers  than  he  did. 
And,  indeed,  it  was  one  of  the  most  marked  evidences  of  his 
own  admirable  tact  and  judgment  that  he  selected,  with  such 
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vndevn&ng  smcceaB^  the  men  best  fitted  to  cany  oat  his 
plana.  The  abiKtr  to  mccampbA  gieat  thingBy  to  cany 
grand  ideas  into  practical  effect,  depoids  in  no  small  measure 
on  an  intoxtrre  knowledge  of  chancter,  which  Mr.  Stephenson 
poaseoBed  in  a  rHnarkaUe  degree.  Thns^  on  the  Liyerpool 
and  Hancfaesca'  line^  he  secured  the  able  services  of  Messrs. 
T^oQes  and  Locke;  the  lattar  had  been  his  pupiU  and 
had  hid  down  for  him  seveial  coal-lines  in  the  north.*  John 
Dixon^  trained  b j  him  on  the  Stockton  and  Darlington  Bail- 
wmT«  afterwards  ably  carried  out  his  views  on  the  Canterboiy 
and  Whitstable,  the  LiTerpool  and  Mandiester^  and  the 
diestiM'  Baitwaysw  Thomas  Crooch  was  his  able  representa- 
tive  in  snperintending  the  execution  of  the  formidable  works 
of  the  Manchester  and  Leeds  line.  Swanwick  on  the  North 
Midland,  Birkenshaw  on  the  Birmingham  and  Derby^  and 
CUhrej  on  the  Yori:  and  North  Midland,  seconded  him  well 
and  ablT«  and  established  their  own  reputation  while  th^ 
increased  the  engineering  £Eune  of  their  master.  All  these 
men,  th^n  comparatively  young,  became,  in  course  of  time, 

*  An  nnhjippT  ilidference  aft^nrards  occnrred  between  Mr.  Stephenson  and 
Mr.  lAK'kc,  on  the  latter  being  appointed  the  principal  engineer  of  the  Grand 
Junction  Railway,  dnring  the  pn>grc«  of  the  worksw  Considerable  personal 
feeling  was  thrown  into  the  affair,  which  had  no  small  influence  upon  the 
railway  politics  (so  to  speak)  of  the  time  ;  and  in  determining  the  direction 
of  the  new  lines  of  railway  between  Manchester  and  the  i^outh.  The  pro- 
jectors of  the  Manchester  and  Birmingham  Railway — a  rival  line  to  the  Grand 
Junction — at  once  invited  Mr.  Stephenson  to  act  as  their  engineer;  and  it 
was  alleged  that  a  personal  feeling  actuated  him  in  the  professional  support 
which  he  gave  to  the  undertaking.  The  declared  object  of  the  promoters, 
however,  was  to  secure  a  more  direct  communication  betweecn  Manchester 
and  London,  than  was  aflTorded  by  the  circuitous  route  via  Warrington.  Mr. 
Crawshay,  at  one  of  their  meetings,  asserted,  that  ho  for  one  would  never 
cease  going  to  Parliament  until  they  had  got  the  nearest  and  best  way  to  the 
metropolis.  In  like  manner,  the  Trent  Valley  line,  ])rojectcd  with  the  same 
object,  had  the  strong  support  of  the  Manchester  men  :  indeed,  the  project 
originated  almost  entirely  with  them* 
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engineers  of  distinction,  and  were  employed  to  conduct  on 
their  own  account  numerous  railway  enterprises  of  great 
magnitude. 

At  the  dinner  at  York,  which  followed  the  partial  opening 
of  the  York  and  North  Midland  Railway,  Mr.  Stephenson, 
as  was  his  wont,  prominently  acknowledged  the  merit  of  his 
engineering  pupils  and  assistants,  and  accompanied  the  re- 
cognition  with  many  encouragements  drawn  from  his  own 
life  and  experience.  On  this  occasion  he  said,  "  he  was  sure 
they  would  appreciate  his  feelings  when  he  told  them,  that 
when  he  first  began  railway  business,  his  hair  was  black, 
although  it  was  now  grey ;  and  that  he  began  his  life's  labour 
as  but  a  poor  ploughboy.  He  was  only  eight  years  old  when 
he  went  to  work,  and  he  had  been  labouring  hard  ever  since. 
About  thirty  years  since,  he  had  applied  himself  to  the  study 
of  how  to  generate  high  velocities  by  mechanical  means.  He 
thought  he  had  solved  that  problem.  But  when  he  after- 
wards appeared  before  a  committee  of  Parliament,  and  stated 
that,  in  his  opinion,  a  locomotive  machine  might,  with  safety, 
travel  upon  a  railway  at  a  speed  of  ten  miles  an  hour,  he 
was  told  that  his  evidence  was  not  worth  listening  to.  That, 
however,  did  not  prevent  him  going  forward  with  his  plans, 
and  they  had  for  themselves  seen,  that  day,  what  perse- 
verance had  brought  him  to.  He  was,  on  that  occasion,  only 
too  happy  to  have  an  opportunity  of  acknowledging  that  he 
had,  in  the  later  portion  of  his  career,  received  much  most 
valuable  assistance,  particularly  from  young  men  brought  up 
in  his  manufactory.  Whenever  talent  showed  itself  in  a 
young  man,  he  had  always  given  that  talent  encouragement 
where  he  could,  and  he  would  continue  to  do  so." 
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CHAP.  xxvn. 

SUBTETS  OF  UNES  TO  SCOTLAND  AKD  EOLTHXAD. 

Haying  now  supplied  the  more  important  districts  of  York- 
shire  and  Lancashire  with  efficient  railway  communicatioD^ 
connected  with  the  metropolis  by  means  of  the  London  and 
Birmingham  Railway^  and  the  Midland  lines  which  radiated 
from  it,  Mr.  Stephenson's  attention  was  next  directed  to  the 
completion  of  the  system,  so  as  to  embrace  Scotland  on  the 
north,  and  Lreland  on  the  west,  and  place  the  capitals  of 
those  divisions  of  the  United  Kingdom  in  more  direct  com- 
mimication  with  the  great  heart  of  the  nation — the  city  of 
London. 

He  had  already,  with  the  assistance  of  his  son,  been  instru- 
mental in  carrying  the  great  main  line  of  road  as  far  northward 
as  Newcastle-on-Tyne ;  and  his  advice  was  from  time  to  time 
anxiously  solicited  as  to  the  best  mode  of  completing  the 
remaining  links.  As  early  as  1836,  he  had  been  called  upon, 
by  the  committee  of  a  proposed  railway  between  Edinburgh 
and  Dunbar,  to  inspect  the  route,  and  report  thereon,  with  a 
view  to  the  line  being  afterwards  connected  with  Newcastle. 
He  proceeded  to  comply  with  this  request,  and,  at  the  same 
time,  he  personally  examined  itit  other  routes  by  which  such 
a  line  could  pass  from  Edinburgh  to  the  south — traversing 
the  vale  of  the  Gala,  and  the  moimtainous  district  of  Carter 
Fell  —  while  he  also  carefully  inspected  the  coast  route,  by 
way  of  Berwick-upon-Tweed.     In  his  report  to  the  directors 
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of  the  projected  line,  he  expressed  his  opinion  to  be  in  favour 
of  the  latter  route,  on  account  both  of  the  more  favourable 
nature  of  the  gradients,  and  the  less  expensive  character  of 
the  works.* 

The  project,  however,  slept  until  August,  1838,  when  Mr. 
Stephenson  was  requested  to  make  a  further  careful  inspection 
of  the  country  between  Newcastle  and  Edinburgh,  and  "  re- 
port his  opinion  on  the  best  line  of  railway  between  those 
places,  upon  levels  to  which  locomotive  steam  power  can 
be  advantageously  applied,  preparatory  to  such  line  being 
more  minutely  surveyed,  and  ultimately  adopted."  After 
again  making  a  careful  inspection  of  the  country,  he  sent  in 
his  report-t  He  went  at  great  length  into  the  comparative 
merits  of  the  routes  by  Carter  Fell  and  by  Berwick,  and  ex- 
pressed a  decided  opinion,  as  before,  on  the  superiority  of  the 
latter  route.  As  the  report  presented  by  him  on  this  subject 
contains  many  points  of  interest,  and  may  be  taken  as  a  fair 
specimen  of  the  character  of  his  railway  reports,  we  venture 
to  give  the  following  extract : — 

"  In  laying  out  a  line  of  railway  from  England  to  the  two 
principal  cities  in  Scotland,  and  as  a  great  thorough&re 
between  the  two  countries,  there  are  many  circumstances  to 
be  taken  into  consideration.  The  first  and  most  important 
of  all,  considering  it  as  a  great  national  work,  and  desirable 
for  the  convenience  and  advantage  of  the  whole  community, 
is  to  endeavour  to  obtain  a  railway  with  such  inclinations  as 
will  secure  a  certain,  speedy,  and  safe  conveyance  between 
the  two  countries,  not  merely  for  the  conveyance  of  passen- 
gers, but  more  especially  for  the  mails.  We  should  endeavour 
to  obtain  a  railway  on  which  the  engines  should  at  all  times 
be  enabled  to  perform  the  duties  required  of  them,  without 

*  Report  to  the  Directors  of  the  Edinburgh  and  Donbar  Bailwaj,  dated 
Alton  Grange,  September  11th,  1836. 
t  Report,  September  13th,  1838. 
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harin^;  to  encotmter  irt^eep  inclined  planes  tocfldlj  unfit  fom 
the  profita^ile  employment  of  the  locomotive  engm^,  and  alao 
without  having  to  depend  in  a  great  measore  open  the  pecu- 
liar fltate  of  the  atmosphere,  in  order  to  enable  the  engmeat  to 
formonnt  5iach  inclined  planes  at  alL 

^It  Li  extremely  de^nrable,  in  laying  oat  a  main  line  of  ndl^ 
way^  like  thi-s  to  avoid  a8  mnch  as  posBible  passing  throogh  a 
high  country,  aa  in  iio  doin^  yoa  not  only  invariably  meet  with 
difficiiltie8  in  the  form  of  extensive  works  to  be  execuCedy  and 
inclined  planes  to  be  overcome,  but  yoa  also  traverse  a  coontrj 
much  more  ciubject  to  the  inclemency  of  the  weather,  espedally 
in  winter,  where  in  high  countries  the  snow,  a  great  impeder 
to  railway  travelling,  remains  so  long  a  time  upon  the  groand. 

^  In  conserjuence  of  the  line  I  propose  to  yoa  running  so 
near  the  coast,  it  is  entirely  free  from  those  great  disadvan- 
tages. It  passes  through  a  low  country ;  it  possesses  levels  of 
a  most  £atvourable  nature ;  and  in  the  neighbourhood  of  the 
searcoast,  the  snow  remains  a  very  short  time  upon  the  ground. 
Tlie  line  it^.*lf  nin.s  ao  near  the  coast,  that  it  may  be  found  of 
great  a^ivantac^e  in  conveyin:^  troops  from  station  to  station, 
anrl,  in  ca.s^j  of  war,  in  conveying  despatches  from  the  seat  of 
government  to  Jiny  part  of  the  North,  and  also  for  keeping 
up  a  comniunifxition  ^ith  the  sea.  If  it  should  be  found 
necessar}',  the  whole  line  from  Newcastle  to  Edinburgh  might 
be  formed  into  one  continuous  battery,  by  erecting  a  mound 
in  exjKiHe*!  places  to  protect  the  engines  from  any  attack 
from  the  sea.  The  whole  troops  of  the  country  might  also  by 
its  means  l>e  concentraterl  in  one  spot  on  the  shortest  notice. 

"Tlie  line  of  railway  which  I  am  proposing  will  constitute 
the  hirit  link  in  the  great  cliaiu  of  railway  communication 
from  London  to  Edinburgh  and  Glasgow:  in  the  whole  of 
tluH  chain  tliere  will  not  be  between  London  and  Edinburgh 
one  inclination  excec<ling  20  ftMit  a  mile,  (except  at  the  Lon- 
don and  Birmingham  station,)  and  the  characteristic  inclina- 
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tion  will  be  16  feet  a  mile.  The  same  description  of  engine 
will  be  enabled  to  work  the  whole  of  the  lines  included  in  this 
chain^  so  that,  if  it  should  be  necessary,  either  from  necessity 
or  despatch  being  requisite,  or  in  case  of  accident,  an  engine 
may  be  transferred  from  one  line  to  another  capable  of  per- 
forming the  work.  But,  as  I  stated  before,  it  appears  to  me 
that,  both  in  a  national  and  commercial  point  of  view,  the 
most  important  consideration  in  endeavouring  to  procure  easy 
inclinations  is,  that  it  ensures  a  certain,  speedy,  and  punctual 
performance  of  the  duties  required  from  the  engines. 

**  In  looking  at  the  subject  in  a  local  point  of  view,  I  may 
state  that  it  has  always  been  my  practice  to  lay  out  main  lines 
of  railway  through  the  lowest  country,  unless  some  important 
consideration,  such  as  a  large  and  populous  town,  induced  me 
to  diverge  into  a  higher  country.  I  consider  that  by  adopting 
the  low  country  I  have  many  advantages  which  are  lost  by 
taking  a  high  one.  Considering  the  subject  locally,  I  afford 
great  facilities  in  procuring  cheap  branches  from  the  main  line 
into  the  interior  of  the  coimtry,  and  up  the  various  valleys 
which  run  nearly  at  right  angles  to  the  main  line ;  for  instance, 
as  regards  the  present  railway,  those  productions,  both  agri-» 
cultural  and  mineral,  which  are  foimd  in  Northumberland  and 
Scotland,  may  be  conveyed  on  branch  railways  running  up  the 
valleys  of  the  Blyth,  the  Wansbeck,  the  Coquet,  and  the 
Tweed,  on  declining  railways  from  the  places  where  they  are 
produced  to  the  main  line  of  railway,  when  they  can  be  car- 
ried north  or  south  as  may  be  required. 

*^  It  is  a  very  important  consideration  indeed,  that  branch 
railways  should  possess  a  falling  inclination  towards  the  main 
line,  as  the  productions  of  the  country  are  invariably  con- 
veyed either  to  the  coast  for  shipment,  or  to  populous  towns 
through  which  the  main  railways  of  the  kingdom  are  carried ; 
and  the  traffic  conveyed  from  populous  towns  and  the  coast 
into  the  interior  of  the  country  is  generally  of  a  light  descrip- 
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\Mf  y*:.'.  wa-  :.^,t  -*:•;.  ,-*.  :•>  i.iT>:::i:^,  Mr.  Niob.Ia.^  W.>>J 
li'A/iirc  rf.*:  o^rrv-:::v»fi  to  Mr.  >t^i'hrriV*n.  an :  allejins:  tb:u 
th':  'r^A.-r-'y/i.-r  roiV:  hy  Brr^iok  "Cv'ili  nritber  answ  r  the 
pijq/^wr  of  t}j<:  piioi;^-  ifj  j:eri»rral  ii^r  the  s^jli^riWr-v"* 

Mr.  .St'rph'rij-y/ri  wa.*  al-^j  C'/nsuhoi  with  reference  t*>  the 
fontiiiUou  of  a  ruain  line  from  Chrst^r  t*>  Hulvhea^K  with  the 
vi*;w  of  irnprovin^r  the  railway  communication  with  Dublin, 
aji'J   Irelan'l  j:*  nerallv.     Mr.   Giles  and  Mr.  Viffnolltrs  were 


•  Railway  Time.*,  1839,  p,  372. 
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both  engaged  in  surveying  lines  of  railway  to  Holyhead  in 
1838,  and  they  presented '  reports  on  the  subject  to  their 
respective  promoters.  About  the  same  time  the  directors  of 
the  Chester  and  Crewe  Company  called  upon  Mr.  Stephenson 
to  make  a  preliminary  survey  of  the  country  between  Chester 
and  Holyhead,  and  inquire  into  the  practicability  of  forming 
the  line  by  Shrewsbury  to  Port  Djrnllaen,  which  had  been 
suggested  by  the  Irish  Bailway  Commissioners  in  their  pub- 
lished report,  as  compared  with  a  line  to  Holyhead  passing 
through  Chester.  After  a  careful  examination,  Mr.  Stephen- 
son reported  in  very  strong  terms  against  the  line  adopted  by 
the  Irish  Railway  Commissioners  and  by  Mr.  Vignolles,  and 
in  favour  of  the  route  by  Chester,  which,  he  alleged,  could  be 
formed  for  less  money,  and  would  be  a  shorter  line,  with 
much  more  favourable  gradients.* 

A  public  meeting  was  held  at  Chester  on  the  10th  of  Janu- 
ary, 1839,  in  support  of  Mr.  Stephenson's  line,  at  which  the 
Marquis  of  Westminster,  Mr.  Wilbraham,  the  member  for  the 
county,  and  other  influential  gentlemen,  were  present,  Mr. 
Uniacke,  the  Mayor,  in  opening  the  proceedings,  observed, 
that  it  clearly  appeared  that  the  rival  line  through  Shrews- 
bury was  quite  impracticable, — "Mr.  Stephenson,  the  first 
railway  authority  in  the  kingdom — in  fact,  the  father  of  rail- 
ways— had  so  characterised  it ;  and,  after  that  opinion,  he 
did  not  think  that  any  one  could  be  found  who  would  risk 
money  in  such  a  speculation.  Their  object  was,  to  advance 
and  carry  the  really  practicable  project ;  and  he  would  take 
the  opportunity  of  saying,  that  the  dissemination  of  Mr. 
Stephenson's  admirable  report  had  satisfied  the  people  of 
Ireland,  not  only  that  the  project  was  practicable,  but  that  it 
was  the  only  one  that  was  practicable,  and  worthy  of  general 

*  Report  upon  the  proposed  Railway  Commanlcations  with  Ireland,  ad- 
dressed to  the  Directors  of  the  Chester  and  Crewe  Railway  Company,  dated 
Newcastle-npon-Tyne,  Dec.  19tb,  183S» 


usp^'jaT    Mr.  Scep&ecjKI^  nift  ftiikd,  v«ft  preaeni  in  die  HHiii, 
reaiiT  uy  ac^fv^r  islt  'TxscryoA  wi^A  m52iiit  be  pos  to  Ikim  on 
&enbjecc:  sui  ^icwjviud  be  becsertiat  Ihe^xild  beMfced 
i|aetfiijiki  tLazi  be  ai^di  w>  asake  m  qwedi ;  fer,  dkijoglk  a  toj 
g>>wi  <C4zn:<eer.  L^  v^a^  &  bod  sfi^akec.''     < Jtke  of  tbe  q[iiesdciiii 
dun  pn  Vj  Mr.  Scgyyr.-ojCL  raiahsai  m>  cbe  mode  br  vbicfa  lie 
ygr/ffrj&gfi  Vj  Lk-il  t&e  yiiiTffrTjer  curia^cs  crer  tbe  Menai 
Bridge  by  borae  p>*rcr:  ftcri  Le  -ra  aeketi  vbedier  lie  knev 
&e  jfFeasure  tLe  criig^  «u  ca^ttble  of  sasttzning.    His  mn- 
fwer  w%R.  ^La:  ^L«;  Lad  zi'X  Tec  m&ie  aut  calcolmdoiis;  but 
he  prop-j^eii  gecTinz  'iaza  niA  vijold  e&able  him  to  airiTe 
mi  an  aocnrate  calcnlac-.-ci  of  tbe  acnal  stnun  iqtoQ  the  bridge 
daring  the  I&ce  gaJe.     B^t  be  habi  iio  hestatioa  in  saying  that 
it  wad  more  than  tir^^tvtimes  as  moch  as  the  stnin  of  a  train 
of  carriages  and  a  !'jc»s&*jdTe  engine.     The  only  reason  why 
he  f/Ti^'^ied  to  o>nTey  the  carriages  orer  by  horses,  was  in 
order  that  he  might,  by  diatribating  the  weight,  not  increase 
the  waving  motion.     AH  the  train  would  be  <»  at  onoe;  but 
didtribTit^nL     This  he  thoTi^Lt  better  than  pasdng  them  linked 
together  bv  a  l-j-XTriOtive  erki^Ine." 

Mr.  Vi^ioIIe^,  iii  the  c-'irse  •:•:  the  same  moath,  published 
a  defence  of  L:^  Hi-.-ir  of  e^-r'Ttinj  a  o.«mmimication  between 
LoD«ioii  aij'i  Du'oliri,  althv^i^'h  he  Cijnft.*»Ke«l  that  to  impugn  Mr. 
Stepheri.v>ri'ft  statemeiit.-?  in  reference  to  his  measure,  or  to 
enter  into  a  prof».*.-wi'jijal  ovntest  with  sTich  high  authority,  was 
almost  "  Ijearding  the  lion  in  his  Jen."  The  Dublin  Chamber 
of  Commerce  deci«le«l  in  favour  of  Mr.  Stephenson's  plan ;  and 
at  a  meeting  of  memU^rs  of  Parliament  held  in  I^'^ndon  in 
May  1839,  a  series  of  res-^JutiMns  was  adapted  in  favour  of  the 
ficheme.  At  that  meeting  Mr.  Stephenson  was  present,  and 
gave  explanations  on  many  of  its  essential  points.  Notwith- 
fltandin;;^,  however,  these  imjKjrtant  demonstrations  of  opinion 
in  itfl  favour,  Mr  Stephenson's  plan  of  a  railway  from  Chester 
Ut  Holyhciid^  like  many  others  projected  about  the  same  time. 
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was  allowed  to  drop^  and  it  was  not  resumed  tintil  several 
years  after,  when  it  was  taken  up  by  his  son,  and  brought  to 
a  successful  completion,  with  certain  modifications,  including 
the  grand  original  feature  of  the  tubular  bridge  across  the 
Menai  Straits.* 

The  completion  of  a  main  line  of  railway  communication 
between  London  and  GHasgow  by  the  western  side  of  the 
Island,  was  another  of  the  great  projects  on  which  Mr.  Ste- 
phenson was  now  engaged.  In  1837,  he  was  requested  by  the 
Caledonian  Bailway  Committee,  and  also  by  the  Whitehaven, 
Workington,  and  Maryport  Eailway  Committee,  to  make  an 
examination  of  the  coimtry,  and  report  to  them  as  to  the  best 
line  that  could  be  formed.  With  this  object,  he  made  a  care- 
ful survey  of  the  entire  country  between  Lancaster  and  Car- 
lisle, by  Ulverston  and  Whitehaven,  and  also  by  Kdrby  Lons- 
dale and  Penrith.  As  on  the  eastern  coast,  here  also  he 
reported  in  favour  of  the  coast  route.  Besides  the  flatness  of 
such  a  line,  and  the  consequent  superiority  of  the  gradients 
— a  point  to  which  he  always  attached  the  greatest  import- 
ance— the  coast  line  could  be  formed  at  comparatively  small 
expense;  valuable  iron  mines  would  be  opened  out,  from 
which  a  large  traffic  might  be  anticipated ;  while,  as  a  collateral 
advantage,  an  extensive  tract  of  valuable  land  would  be  re- 
claimed by  the  formation  of  his  proposed  embankment  across 
Ulverston  sands  at  the  head  of  Morecombe  Bay,  There  would 
also  be  fifteen  miles  less  of  new  railway  to  be  constructed  by 
the  coast  line  than  by  the  more  direct  inland  route  across  Shap 
Fell.  The  latter  route — planned  by  Mr.  Locke — was  twenty 
miles  shorter  between  Lancaster  and  Carlisle,  but  the  gradients 
were  much  heavier,  and  the  works  far  more  difficult  and  costly. 
It  was,  however,  eventually  preferred  to  the  west  coast  line  of 
Mr.  Stephenson,  which  was,  for  a  time,  lost  sight  of.     Never- 

*  The  Chester  and  Hol>hcad  Aet  vu  obtamed  in  the  session  of  1844. 
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iheless,  it  has  since  been  formed :  the  large  traffic  in  iron  ore 
which  he  anticipated  has  been  obtained ;  and  perhaps  before 
many  years  elapse,  his  favourite  scheme  of  reclaiming  the  im- 
mense tract  of  land  at  the  head  of  Morecombe  Bay — from  forly 
to  fifty  thousand  acres  in  extent — may  also  be  carried  into 
effect,  according  to  the  plans  detailed  by  him.* 

The  Leeds  and  Bradford  Railway,  surveyed  by  Mr.  Stephen- 
son in  1838,  was  a  line  of  comparatively  small  extent,  but  of 
considerable  importance  in  a  local  point  of  view,  as  connecting 
the  two  principal  manufacturing  towns  of  Yorkshire.  The 
scheme  was  brought  out  in  the  following  year,  under  very 
£Ekvourable  auspices;  but  like  most  of  the  railway  projects 
of  the  same  period,  it  was  suspended  in  consequence  of  the 
financial  embarrassment  of  the  country,  which  was  to  some 
extent  caused  by  the  large  investments  of  capital  in  railways 
during  the  few  preceding  years. 

The  rapidity  with  which  railways  had  been  extended  be- 
tween the  years  1836  and  1839  was  extraordinary,  although 
not  to  be  compared  with  the  railway  mania  of  a  subsequent 
period.  There  was  quite  a  rush  for  railway  acts  in  the  ses- 
sions of  1836  and  1837.  In  the  former  year,  thirty-four  bills 
passed  the  legislature,  authorising  the  formation  of  994  miles 
of  new  railway,  at  an  estimated  cost  of  17,595,000/.  The 
traffic  cases  got  up  by  the  promoters  of  some  of  the  bills,  were 
generally  very  strong.  Traffic-taking  had  become  a  lucrative 
trade,  and  ingenious  arithmeticians  who  devoted  themselves 
to  the  art  of  getting  up  traffic,  soon  became  able  to  "prove" 
whatever  the  promoters  of  railways  wanted.  Tlius,  the  traffic 
case  of  tlie  Eastern  Counties  Railway  showed  that  there  would 
be  a  clear  profit  on  the  outlay  of  23^  per  cent !  The  North 
Midland  "  proved  "  a  traffic  which  would  yield  them  a  profit 


•  Reports  by  Mr.  Stephenson  on  the  subject,  dated  October  12tb,  1836 ; 
March  13th,  1837;  and  August  1 6th,  1837. 
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of  1C4-  per  cent;  the  York  and  North  Midland,  of  13^;  and 
the  London  and  Cambridge,  of  14^  per  cent.  Other  com- 
panies made  out  equally  ^^  strong  "  traffic  cases. 

In  the  following  session  of  1837,  not  fewer  than  118  notices 
of  new  railway  bills  were  given.  Seventy-nine  of  these  were 
actually  introduced  to  Parliament,  and  forty-two  acts  were 
obtained,  the  principal  of  which,  however,  were  extensions  of 
previous  acts.  Fourteen  new  companies  were  incorporated, 
and  authorised  to  construct  464  miles  of  railway  at  a  cost  of 
8,087,000^.  During  this  session  the  traffic-takers  grew  bolder, 
and  reached  their  highest  flights.  Thus,  the  promoters  of  the 
Sheffield  and  Manchester  bill  "  proved "  a  traffic  which  was 
to  yield  a  net  profit  of  18^  per  cent,  on  the  outlay.  One  of 
the  fortunate  shareholders  in  this  company,  in  a  letter  to  the 
"  Eailway  Magazine,"  even  went  so  far  beyond  the  traffic-taker, 
as  to  calculate  on  a  dividend  of  80  per  cent ! 

But  the  prodigious  extent  of  railway  works  already  author- 
ised was  not  enough  to  satisfy  the  rage  for  railway  extension 
which  still  prevailed;  for,  by  the  end  of  1837,  notices  were 
given  of  seventy-five  new  bills,  to  authorise  the  construction 
of  some  1230  miles  of  additional  railway,  at  an  estimated  cost 
of  above  nineteen  millions  sterling.  By  this  time,  thirty 
millions  had  actually  been  expended,  and  nearly  1500  miles 
of  railway  constructed  and  opened  in  the  course  of  a  very  few 
years,  and  several  hundred  thousand  labourers  and  mechanics 
were  still  occupied  in  the  making  of  railways  and  the  manufac- 
ture of  railway  stock.  It  was  estimated  that  the  railways  in 
course  of  construction  would  cost  twenty-two  millions  more  be- 
fore they  were  ready  for  traffic  Heavy  calls  were  made  from 
time  to  time  upon  the  holders  of  the  shares  to  enable  the 
works  to  proceed.  The  monetary  pressure  which  had  already 
set  in,  was  thereby  increased ;  shares  fell  in  price ;  and  the 
railway  interest  began  to  be  severely  discouraged.  Eailway 
extension  was  thus  effectually  checked  for  a  time ;  and  a  sort 
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of  collapse  ensued,  which,  together  with  the  restrictioiis  im- 
posed by  Parliament  on  the  obtaining  of  new  acts,  placed  a 
severe  and  indeed  wholesome  restraint  upon  speculation ;  and 
many  of  the  most  recent  railway  projects  were  consequently 
abandoned,  or  for  a  considerable  time  lay  dormant.    AmongBt 
this  latter  class,  were  Mr.  Stephenson^s  East  and  West  Coast 
lines  to  Scotland,  the  Chester  and  Holyhead  Railway,  and  the 
line  from  Leeds  to  Bradford.     During  the  two  sessions  of  1838 
and  1839  only  five  new  railway  companies  obtained  acts  of 
incorporation.    In  1840,  not  a  single  railway  act  was  obtained ; 
and  in  1841  only  the  Hertford  and  Ware  branch,  6^  miles  in 
length,  was  authorised ;  and  even  Hiat  was  not  constructed* 
In  1842  the  Newcastle  and  Darlington  Railway  (part  of  the 
original  Great  North  of  England,  which  could  not  be  com- 
pleted for  want  of  capital)  was  authorised  under  this  new 
name;  and  in  the  same  session,  the  Yarmouth  and  Norwidi 
and  Warwick  and  Leamington  branches  were  authorised. 
The  year  1843  was  also  a  quiet  railway  session,  only  a  few 
new  branches  of  established  lines  having  been  then  authorised ; 
and  it  was  not  until  1844  that  the  tide  of  railway  enterprise 
suddenly  rose  again,  and  in  the  following  year  fairly  burst 
all  bounds,  breaking  out  in  the  wildest  fury  of  speculation. 
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MR.   STEPHENSON  AND  THE   NEW  SCHOOL  OF  FAST  ENGINEERS, 

The  general  demand  for  railways  which  sprang  up  shortly 
after  the  successful  opening  of  the  Liverpool  and  Manchester 
Eailway,  brought  into  existence  a  large  number  of  engineers 
of  great  ability,  distinguished  by  their  practical  skill   and 
their  high  standing  as  scientific  men*     In  this  country  of  free 
industrial  competition,  no  sooner  does  the  demand   for  a 
particular  class  of  talent  arise,  than  it  is  supplied  as  if  by 
magic.     The  laissez  fairs  course  of  action  adopted  by  the 
government  with  reference  to  railways,  though  it  led  to  much 
bungling  and  enormous  expense,  nevertheless  gave  full  scope 
to  the  genius  and  enterprise  of  English  engineers.     So  long 
as  the  prospect  of  dividends  ranging  from  8  to  15  per  cent, 
was  held  out,  there  was  always  to  be  found  a  numerous 
class  of  private  capitalists  ready  to  invest   money  in   iron 
roads,  and  to  find  capital  for  the  construction  of  new  lines. 
Much  rivalry  thus  arose,  the  engineers  usually  appearing  as  the 
leaders  of  the  battle  on  opposing  sides,  when  two  or  more 
lines  were  started  between  the  same  points.     A  considerable 
amount  of  personal  feeling  was  occasionally  evoked  in  these 
engineering  contests,  which  were  as  often  trials  of  individual 
ambition  as  of  professional  skill.     Aspiring  juniors  sought  to 
supplant    their  elder  brethren  at  boards  of   directors,  or 
to  defeat  their  schemes  before  parliamentary  conmiittees. 
And  many  new  men  laboured  to  mature  and  bring  out  rail- 
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;^f^  liJAioitsA  hf\ytaiXst^PA  of  rulvBjSy  w€!r&  appc*iziizzig  settle 
^uyr^ui^ffm  for  tte  ptirpo»e  of  determinirig  bj  preJiminuT 
tiurr^Yk  xhfi  Ttk^frSi  eligible  lines  of  oommxiiucadoxL  learing 
ofily  the  execnitioD  of  the  requisite  works  open  !«:•  €»:4d- 
l^etition^  the  Englijsh  government  left  it  to  joint-st<ick  ociin- 
jr^aiush  Vf  piYjject  and  conBtmct  our  national  higiiwakYs. 
Ilie  fin^  ht/^p  ui»uallv  taken  was  the  formation  of  a  prc»- 
vhAf^iiid  CfjinmiUee,  which  at  onoe  proceeded  to  appc*int 
arj  engineer  to  lay  out  the  line,  and  a  solicitor  to  con- 
stitute the  omjiany  and  agitate  pubUc  opinion  on  behalf 
of  the  H'.'lieme.  But  the  chief  responsibility  unquestionably 
TisnAAtA  with  the  engineer,  who  had  to  find  a  practicable  road, 
\a>  survey  the  line,  to  plan  the  nc^cessary  works  —  tunnels, 
viiuliJctH,  bridges,  cutting?,  and  embankments,  -:-  to  form  esti- 
TfiaU.'S  of  the  r;<jKt,  and,  alxjve  all,  to  be  prepared  to  stand  the 
cn/KH-<;xarfii nation  of  his  opponents  before  Parliament. 

ThiH  ki'MU  competition  of  professional  ability  tended  rapitUy 
to  i\i'\'i-\n\H'.  till;  jx-culiar  (piaiities  of  the  English  Railway 
Kngin<t<;r.  \{\h  experience,  it  will  be  ol>8erved,  must  nece8- 
hfirily  Ixj  ()\  fin  exceedingly  varied  chanicter,  to  enable  him  to 
Htiuid  t  he  t<;Ht  of  the  j)arlianientary  crucible.  He  must  be  con- 
verwint  with  land-surveying  and  levelling,  and  have  consider- 
al)h;  j>nieti(ral  knowledge  of  the  strength  and  qualities  of 
niat^TJalH, --  of  iron-work,  niawjnry,  tuuucdling,  and  earth- 
workH.  He  must  be  Konietliing  of  an  architect,  a  mathema- 
tieinn,  nnd  a  g(M)Iogist.  He  must  also  be  familiar  with  the 
HtriK^tiire  of  the  steam-engine  and  its  application  to  the  pur- 
pose's of  hn'oniolion;  and  he  must  have  studieil  the  principles  of 
nieelianieal  science,  more  esjx^cially  the  laws  of  gravity,  fric- 
tion, and  nionicntum.  Thus,  the  pnictic^d  education  of  the 
Knglisli  engineer  included  almost  the  entire  field  of  natural 
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science.  Being  often  called  upon  to  act  in  emergencies,  he 
acquired  a  promptitude  of  action,  and  a  facility  in  inventing 
remedies  to  meet  diflSculties  as  they  arose,  which  gave  him  a 
commanding  superiority  over  the  engineers  of  most  conti- 
nental nations.  The  works  on  foreign  railways  being  for  the 
most  part  tmder  the  control  of  government,  their  engineers, 
though  possessing  the  advantages  of  a  much  more  scientific 
training,  were  trammelled  and  fettered  in  all  that  they  did ; 
and  in  cases  of  great  piactical  difficulty,  which  required  bold- 
ness and  skill  of  contrivance,  the  English  engineers  —  though 
they  might  be,  like  George  Stephenson,  entirely  self-educated 
—  were  found  greatly  their  superiors. 

With  all  the  wholesome  rivalry  and  competition  to  which 
we  have  referred,  and  which  tended  to  stimulate  and  strengthen 
their  practical  ability,  there  was  a  considerable  admixture  of 
jealousy  and  heartburning.     It  was  long  before  Mr.  Stephen- 
son, notwithstanding  the  immense  engineering  works  he  had 
planned  and  executed,  was  recognised  by  the  **  regular  "  pro- 
fessional men  as  entitled  to  the  status  of  a  Civil  Engineer. 
He  had  served  no  apprenticeship,  and  could  show  no  inden- 
tures.    Even  the  mechanical  engineers  connected  with  the 
manufacture  of  steam-engines  regarded  him  as  an  interloper, 
denied  him  all  merit,  and  pursued  him  with  detraction  in  the 
pages  of  their  "  Mechanics'  Magazine,"  long  after  the  world 
had  recognised  his  claims  to  distinction.     This  bitterness  of 
spirit  produced  a  similar  spirit  in  himself;  and  he  occasion- 
ally entertained  a  resentment  towards  his  detractors  which  he 
could  not  and  would  not  conceaL 

Therailway  system,  as  established  by  Mr.  Stephenson,  was  too 
new  as  yet  to  command  that  prestige  which  belongs  to  older 
institutions.  It  was  but  in  its  infancy,  and  the  many  able 
engineers  who  rose  up,  naturally  supposed  it  to  be  imperfect, 
and  capable  of  vast  improvement.  The  scientific  professional 
men  employed  to  survey  the  numerous  new  lines  of  railway 
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which  radiated  in  all  directions  firom  the  metrcqtolifl^  exerted 
themselves  to  improve  upon  Mr.  Stefdienson's  plam^  and 
thereby  to  enhance  their  own  reputation*  Indeed,  ihej  were 
sometimes  twitted  by  the  press  for  following  so  closely  in  the 
footsteps  of  the  comparatiyely  miedncated  mesk  who  had  gt^ 
thered  their  experience  in  the  Newcastle  coal-pits.  Several  of 
the  new  engineers  therefore  determined  to  be  originaL  About 
the  year  1838,  ibej  b^an  to  strike  out  many  new  lights^  and 
to  propound  new  plans^  by  way  of  improrement  iqMm  the 
Stephenson  system. 

The  fast  engineers  did  not  want  followers  enough  amongst 
railway  speculators.  In  answer  to  the  objections  advanced 
against  their  plans,  they  cited  the  numerous  predictions 
which  had  so  recently  been  uttered  against  the  practica- 
bility of  working  the  locomotive  upon  railways.  Crive  them 
an  opportunity,  and  they  would  prove  even  the  locomotive  to 
be  clumsy,  and  the  eristing  system  quite  inferior  to  their 
own.  And,  indeed,  so  many  ** impracticable*  and  ^impossi- 
ble'* things  had  within  a  very  few  years  been  proved  to  be 
both  practicable  and  possible  on  railways,  that  projectors 
became  much  less  sceptical  as  to  the  untried  plans  of  engi- 
neers, and  many  were  found  quite  ready  to  subscribe  their 
capital  for  the  purpose  of  bringing  them  into  practical  use. 

Among  the  many  novelties  in  railway  engineering  originated 
by  the  new  school,  the  proposal  of  a  pneumatic  apparatus  to 
supersede  entirely  the  locomotive  engine,  was  probably  the 
most  important.  It  was  also  proposed  to  adopt  uneven  rail- 
ways, without  much  regard  to  gradients,  as  an  improvement 
upon  the  flat  lines  so  much  insisted  upon  by  Mr.  Stephenson : 
this  was  scientifically  designated  ^the  undulating  eystem." 
And  some  engineers,  whilst  retaining  the  locomotive  as  the 
tractive  power,  proposed  to  propel  it  at  speeds  which  even 
Mr.  Stephenson  himself,  sanguine  and  impracticable  as  he 
had  so  often  been  pronounced,  had  never  dreamt  oC 
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Another  improvement  which  was  much  discussed  for  many 
years,  and  of  which,  unhappily,  we  have  not  yet  heard  the 
last,  was  the  alteration  of  the  gauge  of  railways  from  4  feet 
8|-  inches  to  a  greater  width. 

As  already  stated,  the  original  width  of  the  coal  tramroads 
in  the  North  had  virtually  determined  the  British  gauge.     It 
was  the  width  of  the  ordinary  road-track, — ^not  fixed  after  any 
scientific  theory,  but  adopted  simply  from  general  use.     Mr. 
Stephenson  introduced  it  without  alteration  on  the  Liverpool 
and  Manchester  Railway ;   and  the  several  lines  subsequently 
formed  in  the  same  districts  were  laid  down  on  the  same  system. 
Mr.  Stephenson  firom  the  first  anticipated  the  general  adoption 
of  railways  throughout  England ;  and  one  of  the  principles  with 
which  he  started  was,  the  essential  importance  of  preserving 
such  a  uniformity  as  would  permit  perfect  communication  be- 
tween them.     All  the  railways,  thereforie,  laid  down  by  him- 
self and  his  assistants  in  the  neighbourhood  of  Manchester, 
extending  from  thence  to  London  on  the  south  and  to  Leeds  on 
the  east,  were  constructed  on  the  Liverpool  and  Manchester 
or  narrow  gauge.     WTiile  others  were  declaring  that  railroads 
would  be  efifective  only  for  passenger  traffic  and  for  the  local 
accommodation  of  the  largest  towns,  Mr.  Stephenson  foresaw 
and  foretold  that  universal  adoption  of  them  in  all  places  for 
the  conveyance  both  of  goods  and  passengers  which  the  iron- 
road  system  has  since  attained ;  and  he  accordingly  prepared 
the  railways  under  his  control  for  the  eventual  receipt  of 
traffic  from  the  cross-roads  and  the  by-roads,  as  well  as  from 
the  main-roads  of  the  kingdom.* 

Mr.  Robert  Stephenson,  in  his  evidence  given  before  the 
Gauge  Commission  in  1845,  lucidly  stated  the  history  of  the 
extension  of  the  original  gauge :  — "  The  gauge  of  the  Liver- 
pool and  Manchester  Railway  is  4  feet  8  J  inches.     It  was  the 

♦  The  HiBtory  and  Prcwpecte  of  the  Raflway  System,  illastrated  by  the  Evi- 
dence giTen  before  the  Oange  Commiasioii.  By  Samuel  Sidney.  Edmonds,  1846. 
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When  Mr.  Brunei  projected  the  Great  Western  line,  he 
fixed  upon  a  broader  gauge,  but  he  adopted  a  narrower  view 
of  the  subject  of  railway  extension,  than  Mr,  Stephenson  had 
done.  He  assumed  that  the  country  would  be  divided  into 
railway  districts,  under  a  sort  of  railway  Heptarchy,  each 
having  little  intercourse  with  the  other,  and  adopting  its  own 
gauge  according  to  circumstances.  Mr.  Brunei  was  an  in- 
genious designer,  and  fond  of  doing  things  on  a  large  scale, 
whether  in  forming  railways  or  building  a  steamship.  Unlike 
Mr.  Stephenson,  who,  though  no  less  bold  in  his  original  con- 
ceptions, adhered  to  opinions  once  formed  with  remarkable 
tenacity,  and  even  seemed  to  acquire  a  certain  fixity  of  ideas 
which  precluded  the  consideration  of  new  plans  at  variance 
with  his  own, —  Mr.  Brunei  was  ever  looking  forward  to 
indefinite  and  continual  improvement ;  he  was  restive  under 
any  restraint  on  invention,  and  could  brook  no  limit  to 
change.  His  railways  were  to  be  broader,  his  locomotives 
larger,  and  the  speeds  to  be  attained  by  them  were  to 
surpass  those  on  all  other  railways.  But  even  the  speed 
of  locomotives  would  not  satisfy  his  eager  ambition;  and 
in  their  stead  he  would  have  a  system  of  gigantic  pneu- 
matic tubes,  along  which  trains  of  travellers  were  to  be 
flashed  with  the  speed  of  lightning.  Mr.  Stephenson  was 
not  so  venturous,  but,  as  events  proved,  he  was  wiser. 
His  locomotives  and  his  railways  had  alike  been  carefully 
designed;  and  he  had  so  well  adapted  them  to  the  prac- 
tical purposes  for  which  they  were  intended,  that  they 
held  their  ground  amidst  all  the  brilliant  inventions  and 
improvements  of  the  fast  school  of  engineers ;  and  to  this 
day  they  remain  in  all  respects  very  much  as  he  left  them. 

Mr.  Stephenson  was  examined  as  a  witness  in  favour  of  the 
Great  Western  Railway  bill ;  but  at  that  time  the  subject  of 
an  alteration  in  the  gauge  of  the  line  had  not  been  mooted. 
It  was  in  preparing  the  working   plans,  that  Mr.  Brunei 
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way;  li^/v  tbHl  tl^  \jMAm  muA  Buminjdhai  lad 
fnAef^^rie^feftf  Ms^is^swt  U>  tlM;  nM!lni|Kiiii;  dfent  k  Ud  tke 
Htm  ^MiWsuA  ^A  fte  ifMaJ  dutrict;  dfent  iw 
v<mM  r^smh  fr*Mk  tLe  direratT  <^  gvnge,  m  doit  Aoiel 
tfattm) jT  mA^iA^  frvyio  the  <Afa«ri ;  md,  fartiier,  dkat  iw 
iH/^i  //f  Ui^  lifj^  tz/wtrf-dA  the  north  wr^iM  be  required.  It 
#rv«i  fc/jtJdj/fiJt/rrJ  bv  Mr.  KrunfA,  \\iSal  if  other  ra3w:ay3  were 
fontt*:f\f  i\i*iir  *tzf:]fLtvm  froth  a  cr/nii*<tion  with  the  Gnc&c 
Wtit^^m  Vuth  \ty  ihh  'Jiff'rr^nce  of  ga'i^e  would  be  of  adraa- 
ih^ti  Vt  t\itt  fjtUi\9Sxuy,  by  >>eciirijjg  to  it  a  monopolj  of  the 
traffic  t//  a/j'l  from  S/uth  Wales  and  the  West  of  Elnglaod  fur 
all  tij/j#;  Vf  €yttuit%  Til*;  Great  Western  Railwav  was  thua  to  be 
ifi/l«;|^ffi<lefit  of  all  other  railway»y  and  to  ntand  apart  from 
thef/i  in  wAiUtxy  grandeur.  The  engineer  received  the  warm 
en/y/niiuniH  of  tlie  dinxrtorH  anrl  proprietors,  who  considereil 
it  a  U/ld  and  original  tiling  to  plan  a  railway  which  was  to  be 
more  than  2  feet  bni^uler  than  any  other,  requiring  works  and 
plant  on  a  r^irrenfMinding  Hcale,  without  regard  to  past  example 
and  exjMrrienc^;.  Provincial  patriotism  was  also  evoked  in 
favour  of  the  nieamire,  and  it  was  anticipated  that  Bristol 
would  rival,  if  not  far  fnitHtrip,  Liveqjool  in  its  railway  accom- 
niodationH  and  facilities. 
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Mr.  Stephenson  was,  from  the  first,  opposed  to  the  adop- 
tion of  the  broad  gauge.  He  held  that  the  gauge  which  had 
already  been  adopted  on  the  northern  lines  was  amply  suffi- 
cient for  the  public  accommodation ;  that  it  was  wide  enough 
to  admit  of  the  most  eflfective  arrangement  of  the  machinery 
of  the  locomotive;  that  it  was  much  safer  to  work  over 
where  the  curves  of  the  railway  were  at  all  sharp;  that  it 
was  far  more  economical,  taking  into  consideration  the  paying 
weight  carried,  in  proportion  to  the  dead  weight  in  the  shape 
of  rolling  stock ;  that  it  would  cost  considerably  less  to  main- 
tain, in  consequence  of  the  less  weight  to  bear,  and  the 
smaller  tear  and  wear  of  materials  —  not  to  mention  the 
much  smaller  capital  that  was  required  to  form  a  line  upon 
the  narrow  gauge  than  upon  the  broad  —  the  latter  requiring 
more  land,  wider  bridges  and  timnels,  broader  embankments 
and  viaducts,  heavier  rails,  chairs,  and  sleepers,  and  more 
expensive  engines  and  carriages.  But  his  principal  objection 
was,  that  by  forming  the  Great  Western  line  on  an  excep- 
tional gauge,  the  proprietors  of  the  undertaking  were  virtu- 
ally closing  it  against  the  public  traffic  from  other  parts  of 
the  kingdom,  and  rendering  it  a  mere  provincial  railway  or 
by-way,  instead  of  part  of  a  great  national  system.  He  would 
not  believe,  with  Mr.  Brimel,  that  railways  were  to  be  con- 
fined to  particular  districts,  but  he  held  that,  before  long, 
they  must  become  the  universal  highroads  as  well  as  by-roads 
for  both  goods  and  passengers;  and  that  any  break  in  the 
continuity  of  the  system  by  a  diflference  of  gauge,  would 
seriously  detract  from  those  great  public  advantages,  which 
their  general  adoption  might  reasonably  be  expected  to  con- 
fer. The  contrary  views,  advocated  with  so  much  persua- 
siveness by  Mr.  Bnmel,  unhappily  prevailed  with  his  directors, 
and  a  subject  fruitful  in  contentions  and  controversies  was 
thus  introduced  into  the  railway  world. 

When  the  proprietors,  however,  observed  the  enormous 
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Itiii'  y/<M  i*innt'*\,  v/hj^;h  wfiH  Ut  work  into  the  narrow  gauge 
nykihut  of  I  Ik*  Mi^lliui'l  JUilway,  Mr.  Koli^irt  Stephenson,  its  new 
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wImiIoiii  (if  ihJH  Mtrp,  iuhI  htiited  that  he  contddered  the  narrow 
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gauge  "  infiDitely  superior  to  any  other,"  more  especially  for 
passenger  traflSc* 

The  Great  Western  Company,  however,  would  not  adopt  a 
similar  step;  they  held  by  the  superiority  of  their  gauge. 
The  Company  had  invested  a  vast  sum  of  money  in  con- 
structing their  line,  and  perhaps  thought  it  was  too  late  to 
remedy  the  admitted  inconvenience  of  the  want  of  continuity. 
The  Birmingham  manufacturers  were  the  first  to  experience 
its  evils,  in  consequence  of  the  break  of  gauge  at  Gloucester, 
which  involved  great  delay  and  loss  from   the  transfer  of 
goods.     In  1844  they  held  a  public  meeting  on  the  subject, 
and  protested  against  it  as  "  a  commercial  evil  of  the  first 
magnitude."      This   formed    the   commencement   of    "The 
Battle  of  the  Gauges."     In  the  following  session  of  Parlia- 
ment,  the  London   and   Birmingham   and    Great  Western 
Companies  were  competitors  for  the  supply  of  railroad  ac- 
commodation to  the  coimtry  between  Oxford  and  Wolver- 
hampton.    The  Board  of  Trade  reported  against  the  Great 
Western  extensions,  on  account  of  the  break  of  gauge.     The 
House  of  Commons,  however,  stepped  in  and  reversed  the 
decision,  determining  nothing.     Mr.  Cobden  then  moved  for 
a  royal  commission  to  ascertain  "  whether,  in  future  private 
acts  for  the  construction  of  railways,  provision  ought  to  be 
made  for  securing  a  imiform  gauge ;  and  whether  it  would  be 
expedient  and  practicable  to  take  measures  to  bring  rail- 
ways already  constructed,  or  in  progress  of  construction,  into 
imiformity  of  gauge."     The  address  was  unanimously  voted, 
and  a  commission  was  accordingly  appointed,  before  which 
the  principal  engineers  and  railway  men  of  the  day  were 
examined  at  great  length.     In  1846,  they  reported  substan- 
tially against  the  broad,  and  in  favour  of  the  narrow,  as  the 
future  national  gauge  of  British  railways.      They  also  ex- 

*  EridencQ  before  the  Ghinge  Commlstion,  1845. 
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pressed  their  opinion  as  to  the  desirableness  of  adopting 
some  equitable  means  of  producing  an  entire  uniformity  of 
gauge  on  the  lines  already  constructed.  Mr.  G-eorge  Ste- 
phenson was  not  examined  before  the  Grange  Commission^ 
having  by  that  time  (1845),  in  a  great  measure,  retired  from 
the  active  pursuit  of  his  profession ;  but  he  was  ably  repre- 
sented by  his  son,  whose  evidence  in  favour  of  the  supe- 
riority of  the  gauge  of  raUways  which  had  been  virtually 
settled  by  his  fiEither,  was  complete  and  conclusive. 

Every  day's  successive  experience  has  proved  that  the 
Stephenson  gauge  is  sufficient  for  all  purposes  of  public 
traffic,  while  it  is,  unquestionably,  the  most  economical. 
Foreign  engineers,  who  were  not  in  the  slightest  degree 
trammelled  by  existing  lines,  laid  down  the  narrow  gauge 
in  Belgium,  in  France,  in  Germany,  and  in  Italy.  Mr. 
Brunei  was  the  engineer  of  the  Genoa  to  Turin  Railway, 
and  there  he  had  adopted  the  narrow  gauge,  with  a  view  to 
the  public  convenience,  as  well  as  the  interests  of  the  under- 
taking itself.  And  the  same  considerations  will,  doubtless, 
sooner  or  later,  induce  the  Great  Western  Company  to  place 
itself  in  connection  with  the  national  railway  system  of 
England,  instead  of  remaining,  as  at  present,  comparatively 
isolated.* 

Another  favourite  idea  of  the  Fast  School  of  Engineers 
was,  as  already  mentioned,  the  substitution  of  atmospheric 
pressure  for  locomotive  steam  power  in  the  working  of  rail- 

*  In  Ireland  a  peculiar  gauge  of  fire  feet  three  inches  has  been  adopted. 
The  Irish  Railway  Commission  did  some  remarkable  things  in  its  day. 
Amongst  others,  it  recommended  a  gauge  of  six  feet  two  inches  ;  how  ihej 
arrived  at  that  precise  width  no  one  can  tclL  The  Ulster  Railway  was  laid 
down  for  twenty-five  miles  on  this  gauge,  whilst  the  Drogheda  line,  which  ran 
from  Dublin  into  the  Ulster  Railway,  was  laid  down  five  foet  two  inches  in 
width.  General  Pasley  was  appealed  to,  and  aAer  consulting  all  the  leading 
authorities  as  to  the  proper  gauge,  he  ttruck  an  ai'crayff  and  arrived  at  five 
feet  three  inches,  which  is  now  the  Irish  gauge* 
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ways.  The  idea  of  obtaining  motion  by  atmospheric  pres- 
sure originated  with  Papin,  the  French  engineer;  but  it 
slept  imtil  revived  by  Mr.  Medhurst  in  1810,  who  published 
a  pamphlet  to  prove  the  practicability  of  conveying  letters 
and  goods  by  air.  In  1824,  Mr.  Vallance  of  Brighton  took 
out  a  patent  for  projecting  passengers  through  a  tube  large 
enough  to  contain  a  train  of  carriages ;  the  tube  being  pre- 
viously exhausted  of  its  atmospheric  air.  The  same  idea 
was  afterwards  taken  up,  in  1835,  by  Mr.  Pinkus,  an  inge- 
nious American.  Scientific  gentlemen.  Dr.  Lardner  and 
Mr.  Clegg  amongst  others,  advocated  the  plan,  and  an  asso- 
ciation was  formed  to  carry  it  into  eflfect.  Shares  were 
created,  and  16,0002.  raised;  and  a  model  apparatus  was 
exhibited  in  London.  Mr.  Vignolles  took  his  friend,  Mr. 
Stephenson,  to  see  the  model,  and  after  carefully  examining 
it,  he  observed  emphatically,  "/if  wonH  do/*  He  did  not 
think  the  principle  would  stand  the  test  of  practice,  and 
he  objected  to  the  mode  of  applying  the  principle.  Would  it 
pay  ?  He  thought  not.  After  all,  it  was  only  a  modification 
of  the  fixed  engine  plan;  and  every  day's  experience  was 
proving  that  the  fixed  engine  could  not  compete  with  the 
locomotive  in  point  of  eflSciency  and  economy.  He  stood  by 
the  locomotive  engine;  and  experience  proved  that  he  was 
right. 

Messrs.  Clegg  and  Samuda  afterwards,  in  1840,  patented 
their  plan  of  an  atmospheric  railway;  and  they  publicly 
tested  its  working  on  an  unfinished  portion  of  the  West 
London  Railway.  The  results  of  the  experiment  were  so 
satisfactory,  that  the  directors  of  the  Dublin  and  Kingstown 
line  adopted  it  between  Kingstown  and  Dalkey.  The  London 
and  Croydon  Company  also  adopted  the  atmospheric  prin- 
ciple; and  their  line  was  opened  in  1845.  Great  was  the 
popularity  of  the  atmospheric  system,  and  still  George  Ste- 
phenson said,  "It  won't  do;  it's  only  a  gimcracf    Other 
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''«•!>,  irri'^ular  in  iu:iioUf  and,  (Xinse^juently,  not  to  be  de- 
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pended  upon.  At  best,  it  was  but  a  modification  of  the 
stationary  engine  system,  which  experience  had  proved  to  be 
so  expensive  that  it  wqb  gradually  being  abandoned  in  favour 
of  locomotive  power.  In  fact,  Mr.  Stephenson's  first  verdict, 
*^  It  won't  do,"  proved  correct;  and,  by  the  end  of  1848,  the 
whole  of  the  atmospheric  tubes  were  pulled  up — including 
Mr.  Brunei's  immense  tube  on  the  South  Devon  Railway* 
— to  make  room  for  the  locomotive  engine. 

About  the  year  1840,  the  fast  school  propounded  another 
set  of  views  respecting  railways,  which  were  entirely  opposed 
to  the  practice  and  experience  of  Mr.  Stephenson.  They 
promulgated  the  idea  that  imdulating  railways  of  uneven, 
and  even  severe  gradients,  were  as  favourable  for  working 
as  flat  lines.  Mr.  Stephenson,  throughout  his  professional 
career,  was  the  imvarying  advocate  of  level  railways,  in  pre- 
ference to  more  direct  but  imeven  lines.  His  practice  was 
to  secure  a  road  as  nearly  as  possible  on  a  level,  following 
the  course  of  the  valleys  when  he  could  do  so,  and  preferring 
to  go  round  a  diflSculty  rather  than  to  tunnel  through  it  or 
run  over  it, — oft^n  making  a  considerable  circuit  in  order  to 
obtain  good  workable  gradients.  He  studied  so  to  lay  out 
his  lines,  that  minerals  and  merchandise,  as  well  as  pas- 
sengers, could  be  hauled  along  them  in  heavy  loads,  at  a 
comparatively  small  expenditure  of  locomotive  power.  He 
saw  clearly  that  the  longer  flat  line  would  eventually  beat 
the  shorter  line  of  heavy  gradients,  as  respected  paying  quali- 
ties. It  was  perfectly  clear  to  him  that  there  must  neces- 
sarily be  a  great  waste  of  power  in  overcoming  the  steepness 
of  a  heavy  line.  Thus  Mr.  Stephenson  had  ascertained,  by 
experiments  made  at  Killingworth  many  years  before,  that 
the  locomotive  works  at  only  half  its  power  where  it  has 

*  During  the  last  half-year  of  the  atmospheric  experiment  on  this  line,  there 
was  an  expenditure  of  24S7L  beyond  the  gross  income  of  26,782/.,  or  about 
9}  per  cent. 
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a  rising  gradient  of  1  in '260  to  overcome;  and  when  the 
gradient  is  so  high  as  1  in  100,  not  less  than  three-fourihs 
of  the  propelling  power  of  the  engine  is  sacrificed  in  aaoend- 
ing  the  acclivity.  Mr.  Stephenson  urged  that,  after  all,  the 
power  of  the  locomotive  was  but  limited ;  and,  although  he 
had  done  more,  and,  in  conjunction  with  his  son,  was  doing 
more,  to  increase  its  working  qualities  than  any  other  engi- 
neer, it  provoked  hun  to  find  that  every  improvement  whidi 
he  made  in  it  was  neutralised  by  the  steep  gradients  which 
the  fast  school  of  engineers  were  setting  it  to  overcome. 

In  the  case  of  passenger  lines,  where  the  load  is  light,  and 
time  an  object  of  importance,  short  lines  of  comparatively 
heavy  gradients  are  practicable — thanks  to  the  great  power 
which  Mr.  Stephenson  and  his  son  have  given  to  the  locomo- 
tive engine ;  but  when  the  traffic  consists,  in  any  considerable 
proportion,  of  minerals  or  merchandise,  experience  has  amply 
proved  the  wisdom  of  Mr.  Stephenson's  preference  for  level 
lines,  though  of  greater  length. 

But  engineers  were  growing  bolder,  and  ambitious  to  do 
greater  things.  Among  others.  Dr.  Lardner,  who  had 
originally  been  somewhat  sceptical  about  the  powers  of  the 
locomotive,  now  promulgated  the  idea  that  a  railway  con- 
structed with  rising  and  falling  gradients  would  be  prac- 
tically as  easy  to  work  as  a  line  perfectly  level.  Mr.  Badnell 
went  beyond  him,  for  he  held  that  an  imdulating  railway 
was  even  much  better  than  a  level  one  for  purposes  of 
working.*  For  a  time,  this  theory  found  favour,  and  the 
** undulating  system"  was  extensively  adopted;  but  Mr. 
Stephenson  never  ceased  to  inveigh  against  it ;  and  expe- 
rience has  amply  proved  that  his  judgment  was  correct. 

The  engineers  of  the  fast  school  were  also  becoming  in- 
creattingly  sanguine  about  the  speed  of  railway  travelling. 

*  Trootuc  on  Railway  Improvomcnts.    By  Mr.  Uichanl  BadueU,  C.  E. 
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Dr.  Lardner  considered  that  an  average  rate  of  a  hundred 
miles  an  hour  might  be  attained  by  the  locomotive  upon  a  rail- 
way ;  though  he  afterwards  found  cause  to  alter  this  opinion. 
Mr.  Stephenson,  who  only  a  few  years  before  was  considered 
insane  for  suggesting  a  speed  of  twelve  miles  an  hour,  was 
now  thought  behind  the  age  when  he  recommended  that  the 
rate  of  railway  travelling  should  not  exceed  forty  miles  an 
hour.  He  said : — "  I  do  not  like  either  forty  or  fifty  miles 
an  hour  upon  any  line ;  I  think  it  is  an  unnecessary  speed ; 
and  if  there  is  danger  upon  a  railway,  it  is  high  velocity  that 
creates  it."*  He  had,  indeed,  constructed  for  the  Great 
Western  Bailway  an  engine  capable  of  running  fifty  miles 
an  hour  with  a  load,  and  eighty  miles  without  one.  But  he 
never  was  in  favour  of  a  hurricane  speed  of  this  sort,  be- 
lieving it  could  only  be  accomplished  at  an  unnecessary 
increase  both  of  danger  and  expense.  On  this  subject  he 
afterwards  observed : —  "  The  first  time  I  went  to  Parliament 
to  give  evidence  on  the  locomotive  engine,  when  I  stated  that 
I  would  make  that  machine  travel  at  twelve  miles  an  hour, , 
I  was  thought  to  be  mad.  You  will  be  surprised  when  I  tell 
you  that,  during  my  recent  examination  before  a  Committee 
of  the  House  of  Conmions  on  the  management  of  railways^ 
I  stated,  in  my  opinion,  that  the  speed  of  the  locomotive 
should  not  exceed  forty  miles  an  hour.  I  have  been  censured 
by  many  for  giving  that  opinion.  It  is  true  that  I  have  said 
the  engine  might  be  made  to  travel  100  miles  an  hour;  but 
I  always  put  a  qualification  on  this,  namely,  as  to  what  speed 
would  best  suit  the  public.  I  assure  you  I  have  been  buffeted 
about  in  Parliament  not  a  little  on  this  question  of  railway 

speed."  t 

His  evidence  before  the  Select  Committee  of  1841  bore 

*  Evidence  before  the  Select  Committee  on  Eailways,  27t]i  May,  1841. 
t  Speech  at  Belper  Mechanics'  Institnte,  6th  July,  1841. 

C  0 


386  UFE  or  GEORGE  8IBPHE1I801T.  [cBAP.  ILXWMMU 

cliiefly  upon  the  safer  working  of  railways^  and  the  means  by 
which  fhey  might  be  improved*    One  of  his  suggestions  was 
to  the  effect  that  a  system  of  self-acting  brakes  should  be 
adopted,  so  that  a  train  might  be  more  speedily  and  effectually 
stopped  than  by  the  ordinary  system.    He  himself,  he  stated, 
had  invented  for  the  Liverpool  and  Manchester  Railway  a 
carriage-brake,  which  he  had  not  patented,  although,  he  un- 
derstood, a  patent  for  a  similar  machine  had  since  been  taken 
out.    He  proposed  to  fix  to  every  carriage  a  brake,  so  con- 
structed that,  on  the  moving  power  of  the  engine  being  taken 
off,  every  carriage  should  be  brought  into  a  state  of  sledge^ 
and  the  rolling  motion  of  the  wheels  thus  interrupted.     Mr. 
Stephenson  would  also  have  these  brakes  worked  by  the 
guard,  by  means  of  a  connecting  lever  running  along  the 
whole  of  the  carriages,  by  which  they  should  at  one  and  the 
same  time  be  thrown  out  of  gear.    He  also  suggested,  as  an 
additional  means  of  safety,  that  the  signals  should  be  self- 
acting,  and  worked  by  the  engines  as  they  passed  along  the 
line. 

In  opposing  the  views  of  the  fast  school  of  engineers,  as 
to  the  alteration  of  the  gauge,  the  employment  of  atmospheric 
pressure,  the  formation  of  "  undulating"  lines,  and  the  in- 
crease of  speed,  Mr.  Stephenson  was  actuated  by  a  just  r^ard 
to  the  commercial  part  of  the  question.  He  had  no  desire 
to  build  up  a  reputation  at  the  expense  of  railway  share- 
holders, nor  to  obtain  engineering  Sclat  by  making  "  ducks 
and  drakes "  of  their  money.  He  was  persuaded  that,  in 
order  to  secure  the  practical  success  of  railways,  they  must  be 
80  laid  out  as  not  only  to  prove  of  decided  public  utility,  but 
also  to  be  worked  economically  and  to  the  advantage  of  their 
proprietors.  They  were  not  government  roads,  but  private 
ventures — in  fact,  commercial  speculations.  He,  therefore, 
endeavoured  to  render  them  commercially  profitable ;  and  he 
rejwatedly  declared  that  if  he  did  not  believe  they  could  be 
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"  made  to  pay,"  he  would  have  nothing  to  do  with  them.  He 
frequently  refused  to  act  as  the  engineer  for  lines  which  he 
thought  would  not  prove  remunerative,  or  when  he  considered 
the  estimates  too  low.*  He  was  not  ambitious  to  be  thought 
a  railway  genius,  but  rather  to  be  regarded  as  the  engineer 
of  useful  and  profitable  railways;  and  the  success  which 
attended  his  arrangements  fully  proved  the  solidity  of  his 
judgment  in  this  respect 

*  In  his  eyidence  on  the  Great  Western  Bill,  Mr.  Stephenson  said,  **  I  made 
oat  an  estimate  for  the  Hartlepool  Bailwaj,  which  they  returned  on  account  of 
its  being  too  high,  but  I  declined  going  to  Parliament  with  a  lower  estimate." 
Another  engineer  was  employed.  Then  again,  **  I  was  consulted  about  a  line 
from  Edinburgh  to  Glasgow.  The  directors  chalked  out  a  line  and  sent  it  to 
me,  and  I  told  them  I  could  not  support  it  in  that  case."  Another  engineer 
was  consequently  employed  to  carry  out  the  line  which  Mr.  Stephenson  could 
not  conscientiously  advocate. 


CCS 
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CHAP.  XXIX. 
MB.  Stephenson's  pabtial  betibement  fbom  the  PRoiBSsioir 

— PUBLIC  BECOGNITION   OF   HIS   SEBYICES — AUTOBIOaRAFHIO 
SKETCHES 

The  more  laborious  part  of  Mr.  Stephenson's  career  in  con- 
nection with  railways  was  now  over;  and  he  frequently 
expressed  a  desire  to  retire  from  its  troubles  and  anxieties 
into  private  life.  At  Blackburn,  in  1840,  he  publicly  inti- 
mated his  intention  of  retiring  from  the  more  active  pursuit  of 
his  profession ;  and,  shortly  after,  he  proceeded  to  resign  the 
charge  of  several  of  the  railways  of  which  he  was  the  chief 
engineer.  He  was  succeeded,  on  the  Midland  and  York 
systems,  by  his  son  Eobert ;  on  the  Chester  lines,  by  Mr.  John 
Dixon ;  on  the  Manchester  and  Leeds  lines,  by  Mr.  Hawkshaw ; 
and  on  other  railways,  chiefly  by  his  own  pupils — all  of  whom, 
from  his  son  downwards,  did  him  honour. 

Mr.  Stephenson,  however,  was  a  man  of  so  active  a  tempera- 
ment, and  had  been  so  long  inured  to  habits  of  industry,  that  it 
was  impossible  for  him  to  be  idle.  He  had  now  settled  down  at 
Tapton,  in  the  midst  of  the  extensive  Derbyshire  coal-field. 
For  some  time  past  he  had  been  turning  over  in  his  mind  the 
best  mode  of  employing  the  facilities  which  railways  afforded 
for  the  transport  of  coals  to  profitable  markets ;  and,  after  care- 
ful consideration,  he  determined  at  length  to  enter  as  a  master 
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miner  into  the  trade  with  which  he  had  been  familiar  from  a 
boy.  About  the  beginning  of  1841,  he  entered  into  a  contract 
with  the  owners  of  lands  in  the  townships  of  Tapton,  Briming- 
ton,  and  Newbold,  for  the  purchase  of  the  whole  of  the  coal 
thereunder,  and  commenced  mining  operations  on  an  extensive 
scale.  At  the  same  time,  he  erected  gigantic  lime-works  close 
to  the  Ambergate  station  of  the  Midland  Bailway,  from  which, 
when  in  fuU  operation,  he  was  able  to  turn  out  upwards  of 
200  tons  of  lime  a  day.  The  limestone  was  brought  on  a 
tramway  from  the  village  of  Crich,  about  two  or  three  miles 
distant  from  the  kilns,  the  coal  wherewith  to  bum  it  being 
supplied  from  his  adjoining  Clay  Cross  colliery.  The  works 
were  on  a  scale  such  as  had  not  before  been  attempted  by  a 
private  individual  engaged  in  a  similar  trade ;  and  their  suc- 
cess amply  compensated  the  projector. 

Mr.  Stephenson's  comparative  retirement  from  the  profes- 
sion of  railway  engineer  led  many  persons  interested  in 
railways,  to  moot  the  subject  of  presenting  him  with  a  testi- 
monial in  consideration  of  the  eminent  services  which  he  had 
rendered  to  the  public,  by  contributing  so  greatly  to  the 
establishment  of  this  new  power.  Bailways  had  now  been  in 
full  work  for  ten  years,  and,  having  struggled  through  trials 
and  difficulties  almost  unparalleled,  were  now  established  as 
the  chief  mode  of  internal  communication  throughout  Great 
Britain ;  they  had  also  been  largely  adopted  by  Belgimn, 
France,  and  the  United  States.  Twenty-five  hundred  miles 
of  railway,  almost  all  of  them  double  lines,  had  been  laid 
down  in  these  islands  alone,  connecting  all  the  principal  towns 
and  provinces  with  the  capital ;  joining  in  a  more  close  and 
intimate  union  the  various  branches  of  the  body  politic, 
commercial  and  literary,  with  that  great  centre.  Many 
new  and  important  branches  of  industry  had  been  entirely 
created  by  this  new  agency ;  and  a  stimulus  had  been  given 

to  all  the  existing  departments  of  trade,  as  well  as  to  the 
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development  of  the  bountifiil  resources  of  the  soil,  fay  irliieh 
largely  increased  employment  had  been  secured  to  the  labour- 
ing classes.    Some  sixty  millions  of  money  had  already  been 
expended  in  forming  railways;  and  this  large  investoment 
was  now  returning  about  five  millions  yearly  to  the  capitalist^ 
for  re-investment  and  further  extension  of  the  railway  flystenu 
This  vast  iron  revolution  had  been  accomplished  in  a  period 
of  about  ten  years.     So  extraordinary  a  movement,  power- 
fully affecting  as  it  did  all  our  social  and  commercial  relatioiifl^ 
and  coming  so  closely  home  to  the  interests  of  every  member 
of  the  community,  had  never  before  been  experienced  in  our 
nation's  history. 

GFeorge  Stephenson,  above  all  others,  had  been  the  sealons 
propagandist  of  this  great  change.  His  ingenuity  and  per- 
severance had  made  the  railway  system  practicable.  His  seal 
and  devotion  had  secured  its  success.  What  more  natural 
than  that  some  public  mark  of  honoiur  should  be  conferred 
upon  him  in  recognition  of  his  wonderful  discovery — for  suchy 
in  point  of  fact,  it  was.  Had  he  been  a  Frenchman  or  a 
Belgian,  the  honours  of  the  State  would  have  been  showered 
upon  him.  Had  he  invented  a  shell  or  a  bullet  to  the  satis- 
faction of  the  Board  of  Ordnance,  the  British  Government 
might  have  recognised  him.  Perhaps,  had  he  pointed  out 
to  the  country  gentlemen  some  improved  mode  of  patching 
up  the  old  common  roads  and  preserving  turnpike  trusts, 
he  might  have  been  honoured  and  rewarded  as  INIacadam 
was.  In  the  very  same  year  in  which  Mr.  Stephenson  ap- 
peared in  support  of  the  first  Liverpool  and  Manchester 
Bill  in  Parliament,  the  House  of  Commons*  voted  a  further 
sum  of  2000/.  to  Mr.  Macadam,  the  great  road-improver, 
making  in  all  about  41,000/.,  which  he  and  his  sons  hail 
received  up  to  that  time  as  substantial  tokens  of  the  pub- 

^  See  IIouBC  of  Commons*  Proccodingt,  1825. 
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lie  gratitude.  Who  would  now  venture  to  compare  the 
improver  of  turnpikes  with  the  inventor  of  railroads,  looking 
at  the  public  benefits  conferred  by  the  respective  systems  ? 
Yet  Mr.  Stephenson,  though  he  had  solved  the  great  social 
problem  of  rapid  and  easy  transit  from  place  to  place  — 
the  subject  of  so  much  parliamentary  inquiry  —  not  only 
remained  without  any  parliamentary  recognition  of  his  dis- 
tinguished public  services,  but  almost  the  whole  of  his 
professional  career  was  a  prolonged  struggle  against  the  ob- 
structiveness  of  the  legislature.  Certain  it  is,  that  he  never 
contemplated  receiving  any  reward  or  recognition  from  that 
quarter.  Amidst  all  his  labours,  it  was  the  last  thing 
that  would  have  crossed  his  mind;  and  it  is  well  that 
our  greatest  men  in  England  can  imdertake  questions  of 
public  utility,  and  carry  them  to  a  successful  issue  in  the 
face  of  stupendous  difficulties,  without  the  stimulus  of  an 
expected  medal  or  riband,  or  any  government  reward  or 
recognition  whatsoever.  Mr.  Stephenson  was,  however,  on 
one  occasion,  oflFered  a  piece  of  government  patronage,  thus 
recorded  by  his  son : — "I remember  my  father  once  refusing 
to  accept  from  the  government  what  they  thought  a  piece 
of  valuable  patronage ;  and  it  was  almost,  if  not  absolutely, 
the  only  piece  of  patronage  they  ever  oflFered  him.  It  was 
the  appointment  of  a  walking  postman  between  Chesterfield 
and  Chatsworth,  who  was  to  walk  eight  miles  there  and  eight 
miles  back  every  day  with  the  letter  bags,  and  who  was  to 
receive  the  immense  stipend  of  twelve  shillings  a  week  ! "  * 

A  movement  was  made  by  some  leading  railway  men,  in 
February,  1839,  imder  the  presidency  of  Alderman  Thomp- 
son, M.  P.,  to  oflFer  to  Mr.  Stephenson  some  public  testimony 
in  recognition  of  his  distinguished  services.     A  committee 

♦  Reply  of  Robert  Stephensoii,  Esq.,  M.P.,  President  of  the  Institution  of 

Civil  Engineers,  to  Observations  in  the  Second  Report  of  the  Postmaster 

General,  May  20th,  1856. 
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#Sfflkahj^  ^/r  KAT.T  ''/>',e'i«^«l  kA^srsyysniAcAs,  ±  ibe  piT'grai  (rf"  nihrmj 
t'frtt»Mtif/Tt,  —  t^.;  *^j  {*jg  hJi  K.OK  rt^Kioci  m=^i  foccoiftil  efforto  in  de- 
vtUfpiUj(  hL'i  f^.ri*^,i.Ljt  tL«  ^i^i^LfMoz,  tj  lxx,:r^xlrt  power  in  railwmj  ooa- 

••  (>/fi»i4«^'*;f  tfc^  *xumr>e  and  Tjeceficift]  in&nez/x  which  this  power  most 
liAir<!  up'/fi  t>**  i^«n"raJ  yrt A^^^'iiy  of  the  ooantrr ;  cocsideriog  the  new  wants, 
ftii'l  uf.w  t-AtzuutU  of  'y/fnmercijJ  crnterririje  and  manafactnring  indostrr  which 
U  riiiitt  '  |«<m,  arid  the  y^iaa  ktimultu  which  it  wi:i  girc  to  those  ahrcadj  in 
tz't^u-Miji  i  and  iiKjrt:  j/artioulurlj,  uking  into  consideration  the  great  and  per- 
MMttni  advantage  it  will  give  to  the  trade  at  large  of  this  kiogdom*  this 
iiiMtiiig  ta  tt(  o|/inW#n,  tliat  lome  paMic  tcf timonj  oaght  to  be  shown  in  honoiir 
«/f  hU  talents  ami  iiergcYerance." 
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these  were  generally  of  a  local  character^  it  was  fitting  that 
the  testimonial  to  Mr.  Stephenson^  if  offered  at  all^  should 
express,  in  some  measure,  the  gratitude  of  the  British 
nation.  No  active  effort  was,  however,  made  by  the  com- 
mittee calculated  to  evoke  any  such  result.  The  scheme 
then  dropped,  and  the  Stephenson  Testimonial  was  not  re- 
sumed for  several  years. 

But  although  no  testimonial  was  presented  to  him,  Mr. 
Stephenson  was  not  without  honour  amongst  his  fellow  citi- 
zens. His  name  was  everywhere  mentioned  with  admiration 
and  respect.  Thus  Sir  Eobert  Peel,  in  the  address  delivered 
by  him  on  opening  the  public  library  and  reading-room  at 
Tamworth,  prominently  alluded  to  him  as  one  of  the  most 
striking  proofs  that  the  heights  of  science  are  not  inaccessible 
to  even  the  humblest  mechanic.  "  Ix)ok  around,"  said  he, 
"at  this  neighbourhood.  Look  in  this  very  town,  and  who 
is  the  man  that  is  now  engaged  in  extensive  works,  for  the 
purpose  of  bringing  coal  and  lime  imder  your  immediate 
command  ?  Mr.  Stephenson,  the  engineer.  Mr.  Stephenson, 
I  am  assured,  worked  three  years  as  a  boy  in  the  meanest 
capacity  in  a  colliery  at  Newcastle.  He  saved  lOOt  by 
mending  the  watches  of  his  fellow  workmen  for  half-a-crown 
apiece ;  and  he  devoted  that  100/.  to  provision  for  his  indi- 
gent parents  *,  and  set  out  with  a  light  heart  and  conscience 
for  the  purpose  of  accumulating  more.  The  result  has  been, 
that  he  presents  a  daily  example  of  encouragement  to  our 
eyes,  and  is  brought  within  our  immediate  contemplation  in 
this  very  town." 

About  this  time  Mr.  Stephenson  manifested  a  lively  in- 
terest in  the  cause  of  Mechanics'  Institutes.     He  could  not 

*  This  was  not  qaitc  correct.  Althongh  Mr.  Stephenson  was  not  8]>aring  in 
pecnniary  assistance  to  his  parents,  the  reason  for  his  carlj  thrift  and  industry 
in  watch- cleaning,  was,  as  he  himself  stated,  that  he  might  be  able  to  send  his 
son  to  schod,  and  furnish  him  with  the  elements  of  a  soiuid  edncation. 
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dm  Toncik*  jowevczi  ik  new  tddox 
popaiar  ridniasioiL.    The  ^sEmovB  if  BeH  sod 
■cft  to  tiftfr  ifiiiiniiiiitfHg  jt  ^reoctir  jii|iiuvQd. 
aenicatuHi.  >i  "iie  vimdrezL  yf  die  pour:  and 
were  jiao  'xsns^  nndfr  :o  admic  die  aiutt  wjAiiiy 
die  beneoB  if  -^wnffitaiy  -md  -iriTiinir  inssmeaoL  Igr 
i]f  MJeeaanifs'   IjisciraiE&    T&se  were  cfans  few 
tSExn^  lawui^  into  -voich  die  ipizxt  'it  Biikbeckand  EkoagbBi 
had  iitit.  'xi  jDme  •scsm  pesieczacetL  •sxhifaiciiig  isarif  m  tbe 
drahHihrnrnr  n  W^)rkiiur  Mitm'^  Ib5dtimoii&  whh  xbeir 
gnniftinn  <jf  •,!iaffieak  leennesh.  jnd  Iibracxe&     JLzniHigiife 
wexe  die  Ihzicztaies  ac  BeUwrand  ChesfiuneLL  mwns  atasted 
in  Kr.  7teph£n;90ii*«  inmiediaEe  neiidiboiEdiood ;  and  afc  tbor 
pnhiic    meetiiuzs   le  inis   x  nrefnuHia  mii  always  m  higfalj 
■:r»*ii:i)nn*,  T.^-UfT.     ♦!'!!  Tii«.^se  j^x'acfioikf  ae  lijveil  co  tell  them 
nt  'i\tt  iii!ii*:iine>  -rbi'-'ii  liaii  ^jlt.j  ":tr-t?r  lim  rjir^uiih  wzuic  ot 
Jcno'V.t^ri.T'*,    ui«:    't    -he  :iie:iiL?  ":y  -rriioh.  he  had  OTerci>me 
them  —  il'vi'Ts  '3iiu!iiur  in  *iie  dnz  nnif,  'jerseveranoe.     ThL* 
■jraia  hi.^-  iraaii  'r^st.  —  pen^^rM^.     Thepf  ^m^  miULht»i  in  the 
very  -v-jri.     .^tjI  he  v.  iil.L  r*rniint:  zh^rm  »j.t    uheir  uiL^peak* 
ar.lr:  .^:~an*A'j**s   iri   r-et:h;uii»:s  '.tjinir-iir^i  with  die  workmea 
of  hi^«  ^iJiriT    'lar^.     Pnev  ha.i  lj»>»jki:  but   he  remembereil 
f.hft  t.irni=;  •*  A-'h'^n  a  .•■";•■  *i  lilnkry  of  l^-.is  would  have  bee  a 
wortfi  •jp'-'irii  l.H  to  him.* 

A  new  stirfiulw  "srai?  ziven  ti>  the  Mechanics'  lastitutes  of 
OfTrKy -thirst  in  I"J41,  hy  th^i  a»!  .pti-'Q  'I'f  ^'L-its  to  each  other 
hy  r;^ilw;^y.  TTi^  dvili.Min;^  and  »ril-icatini^  influences  of  this 
f^rcnt  iufu\i'\Tt*'.  vff:T(:  thus  carritnl  on  under  Mr.  Stephenson's 
ffwu  aiiMpioeHy  and  almo^st  at  hLa  i>wn  door.     The  Mechanics^ 
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Institution  of  Belper  paid  a  visit,  300  strong,  to  that  of  Ches- 
terfield ;  and  in  a  few  weeks  the  latter  returned  the  visit  with 
interest  On  both  occasions  Mr.  Stephenson  was  the  hero  of 
the  day.  One  after  another  the  Speakers  acknowledged,  that 
to  him,  the  most  distinguished  mechanic  living,  they  had 
been  indebted  for  the  improved  means  of  transit,  which 
enabled  them  thus  to  hold  intercourse  with  each  other. 
Mr.  Stephenson  was,  of  course,  a  speaker  on  both  occasions, 
and  threw  out  many  shrewd  remarks  and  suggestions  for  the 
consideration  of  his  friends,  the  young  mechanics  present. 
After  describing  the  great  difl&culties  which  he  had  to  en- 
coimter  in  connection  with  the  locomotive,  he  said,  "but 
that  has  been  little  compared  with  the  difficulty  I  have  had 
in  the  management  of  man.  I  have  found  the  engineering 
of  railways  to  be  light  work,  compared  with  the  engineering 
of  men."  A  favourite  subject  of  his  observations  at  those 
mechanics'  meetings  was,  the  properties  of  the  Crank,  and 
the  mistakes  which  mechanics  had  so  often  made  with  re- 
spect to  it.  At  Chesterfield  he  concluded  with  a  piece  of 
sound  practical  advice: — "As  an  encouragement  to  young 
mechanics,  I  may  state  to  them,  that  I  commenced  my  me- 
clianical  career  with  very  scanty  means ;  and  by  close  appli- 
cation and  study,  I  have  succeeded  in  establishing  a  manu- 
factory which  sends  machinery  to  almost  every  kingdom  in 
Europe.  I  may  add,  that  nothing  conduces,  in  my  opinion, 
so  much  to  the  success  in  life  of  a  thinking  mechanic  as 
sobriety,  coupled  with  a  steady  and  persevering  application 
to  his  employment ;  never,  however,  in  the  midst  of  all  his 
engagements,  forgetting  to  contribute,  by  every  means  in  his 
power,  to  the  comfort  of  his  wife  and  family."  At  both 
Belper  and  Chesterfield,  Mr.  Stephenson  invited  the  mem- 
bers, at  any  time  when  they  thought  they  had  found  out  any 
new  invention,  to  bring  their  discovery  to  him,  and  he  would 
always  be  ready  to  give  them  his  opinion  and  assistance. 


»  UR  or 

Tbu  iunvMfm  grx  into  the  ii€!«q»pa%  aad  the 

waui,  ttiat  be  wm  Terr  dkOfthr  flooded  vhh 

hit  r/piiuob  M  to  inretOioDS  vludk  hk 

tli«7  bad  ms^ks.    He  mod  CmiimI  tbaft  he  had 

fcrnudaJJe  tadc,  aiid  had  routed  the  ^pecubtiTe 

tire  SMrolties  <ff  the  working  men  of  neaihr  all  ""^ngianrii      He 

wMMf  however,  ready  <m  all  oocaakmi  to  gnre  hk  adwiee  ;  and 

he  fr«^|ne&tly  gubscribed  sums  of  monej  to  enable 

inTeoUmi  to  bring  their  adiemes  to  a  fiur  trial,  when  he 

Mdere^l  tbem  to  be  oiieful  and  feaabkL 

Tljrmg^  3Ir.  .Stephenson  had  retired  from  the  mote 
pcmniJt  of  hjB  profeasion,  he  wa^  in  1844^  appointed 
gineer  to  the  Whitehaven  and  Marrport  Bailwaj,  in  conjimo» 
tiou  with  bis  friend  and  former  aawrtant,  Mr.  John  Dizm. 
The  line  wan  actively  promoted  by  Lord  Lowther  and  the 
memljerB  for  the  county,  and  Mr.  Stephenson  ccMiaented  to 
act  —  his  name  being  regarded  as  a  tower  of  stiengith  in 
that  district  This,  however,  was  the  only  new  project  with 
which  he  was  connecte^l  in  that  year. 

He  was  aln^>,  alx>ut  the  same  time,  elected  chairman  of  the 
Variiioiith  and  Xornich  I^ailwav,  a  line  in  which  he  took 
much  intiircnt,  and  hari  invested  a  good  deal  of  money.  At 
the  ni<;ctingH  of  the  Comfiany,  he  confessed  that  he  felt  he 
was  more  in  hin  pbtce  as  a  railway  engineer  than  as  a  railway 
chairman ;  but  as  he  and  his  friends  held  alx>ut  three-fourths 
of  the  shares  in  the  cfjncem,  he  felt  lx>und  to  stand  by  it 
until  its  completion,  which  was  effected  in  April,  1844.  This 
line,  like  most  others,  was  greatly  fleeced  by  the  landowners 
of  the  district,  who  sought  to  extort  the  most  exorbitant 
prices  for  their  land.  One  instance  may  be  cited.  A  Mr. 
Tuck  claimed  90()0/.  as  compensation  for  severance,  in  ad- 
dition to  the  very  high  price  allowed  for  the  land  itself. 
After  a  careful  investigation  ha<l  been  made  by  a  jury,  they 
awarded  bGOL  or  less  than  one-tenth  of  the  amount  claimed. 
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One  of  the  witnesses  examined  on  the  part  of  the  land- 
owners, was  Mr.  R  H.  Gumey,  the  banker  of  Norwich,  who 
exhibited  a  hatred  of  railways  equalled  only  by  that  of  Colonel 
Sibthorpe.  On  his  cross-examination  he  said,  **  I  have  never 
travelled  by  rails ;  I  am  an  enemy  to  them ;  I  have  opposed 
the  Norwich  Railway ;  I  have  left  a  sum  of  money  in  my  will 
to  oppose  railroads  1 "  ♦  Another  witness,  a  Mr.  Driver,  ad- 
mitted that  on  a  previous  occasion,  he  had  estimated  the 
value  of  certain  land  required  for  a  railway  at  from  35,000^ 
to  40,000i.  for  which  a  jury  had  awarded  only  2000i.  Such 
was  the  extortion  to  which  those  early  railways  were  subjected, 
and  which,  in  one  way  or  another,  has  fallen  ultimately  upon 
the  public. 

Mr.  Stephenson  had  been  looking  forward  with  much  in- 
terest to  the  completion  of  the  East  Coast  route  to  Scotland 
as  far  as  his  native  town  of  Newcastle-upon-Tyne.  He  had 
done  much  to  form  that  route,  both  by  constructing  the 
lines  from  Derby  to  York,  and  by  bringing  before  the  public 
his  plan  for  carrying  the  main  line  northwards  to  Edin- 
burgh. A  bill  with  this  object  was  again  brought  before 
Parliament  in  1844.  On  the  18th  of  Jime  in  that  year,  the 
Newcastle  and  Darlington  line  —  an  important  link  of  the 
great  main  highway  to  the  north  — was  completed  and  pub- 
licly opened  —  thus  connecting  the  Thames  and  the  Tyne  by 
a  continuous  line  of  railway.  On  that  day,  Mr.  Stephenson, 
Mr.  Hudson,  and  a  distinguished  party  of  railway  men, 
travelled  by  express  train  from  London  to  Newcastle  in 
about  nine  hours.  It  was  a  great  event,  and  was  worthily 
celebrated.  The  population  of  Newcastle  held  holiday ;  and 
a  banquet  held  in  the  Assembly  Booms  the  same  evening 
assumed  the  form  of  an  ovation  to  Mr.  Stephenson  and  his 
son.     Thirty  years  before,  George  Stephenson,  in  the  capacity 

*  Banway  Times,  Kay  27Ui,  1843. 
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of  a  workman^  had  been  labouring  at  the  construction  of  his 
first  locomotiye  in  the  immediate  neighbourhood.  By  slow 
and  laborious  steps^  he  had  worked  his  way  on,  dragging  the 
locomotive  into  notice,  and  raising  himself  in  pubUc  estima- 
tion. He  had  now,  at  length,  established  the  great  railway 
system,  and  came  back  amongst  his  townsmen  to  receive  their 
greeting. 

The  honourable  Mr.  Liddell,  M.P.,  whose  fietther.  Lord 
Savensworth,  had  helped  and  encouraged  George  Stephenson 
to  make  his  first  locomotive  at  Eillingworth,  appropriately 
occupied  the  chair;  and,  in  introducing  Mr.  Stephenson  to 
the  meeting,  alluded  to  the  recent  rapid  progress  of  railroads, 
and  especially  to  the  last  great  event  in  their  history — ^the 
opening  of  an  uninterrupted  railway  communication  firom  the 
Thames  to  the  T^ae — ^whereby  ''he  had  been  enabled  to  take 
part  in  the  proceedings  of  the  House  of  Commons  at  a  late 
hour  in  the  night,  and  to  arrive  at  Newcastie  in  time  for  an 
early  dinner  on  the  following  day.    This  wonderful  achieve- 
ment was  the  result  of  the  capital,  skill,  and  enterprise  of 
England ;  and  if  he   (Mr.  Liddell)  felt  proud  of  this  new 
triumph  of  his  country,  what  must  be  the  feelings  of  that 
illustrious  individual  now  sitting  amongst  them,  who,  though 
bom  in  humble   circumstauces,   had,   by  the   force  of  his 
genius  and  his  industry,  so  distinguished  himself  as  to  hand 
down  the  name  of  Stephenson   to   everlasting   fame!     He 
would  not  have   referred  to  the  position   from  which   Mr. 
Stephenson  had  sprung,  were  it  not  that  he  himself,  so  far 
from  being  ashamed  of  his  origin,  was  in  the  habit  of  alluding 
to  it ;  and  if  Mr.  Stephenson  took  a  pride  in  the  humility  of 
his  birth,  surely  his  countrymen  might  be   proud  of  the 
obscurity  of  his  youth,  as  compared  with  the  prominence 
of  his  present  position !     He  was  happy  to  add,  that,  dis- 
tinguished as  he  was  by  his  genius  and  his  deeds,  his  sterling 
honesty  reflected  higher  honour  upon  George  Stephenson 
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than  even  those  rare  abilities  with  which  he  was  endowed 
hy  the  Alinighty."  Referring  to  the  speech  of  Prebendary 
Townsend,  Mr.  Liddell  stated,  that,  "  by  the  construction  of 
a  railway  from  London  to  Folkstone  and  Dover,  thousands  of 
persons  had  been  enabled  to  spend  their  last  Whitsuntide 
holidays  at  Calais  and  Boulogne,  among  their  ^natural 
enemies ;'  and  when  such  was  the  case,  the  two  nations  would 
in  time  be  purged  of  their  senseless  antipathies,  and  learn  to 
look  upon  each  other,  not  as  foreigners  and  foes,  but  members 
in  common  of  the  great  human  family.  Mr.  Stephenson, 
therefore,  might  truly  be  looked  upon  as  the  great  pacificator 
of  the  age.  And  yet,  a  few  years  ago,  he  was  but  a  working 
engineman  at  a  colliery !  But  he  was  a  man  not  only  of  talent, 
but  of  genius.  Happily,  also,  he  was  a  man  of  industry  and 
of  character.  He  constructed  the  first  successful  engine  that 
travelled  by  its  own  spontaneous  power  over  an  iron  railroad ; 
and  on  such  a  road,  and  by  such  an  engine,  a  commimication 
had  now  been  established  between  London  and  Newcastle. 
The  author  of  this  system  of  travelling  had  lived  long  enough 
for  his  fame,  but  not  long  enough  for  his  country.  He  had 
reared  to  himself  a  monument  more  durable  than  brass  or 
marble,  and  based  it  on  a  foimdation  whereon  it  would  rest 
unshaken  by  the  storms  of  time." 

Mr.  Stephenson,  in  replying  to  Mr.  Liddell's  complimentary 
speech,  took  occasion  to  deliver  that  memorable  autobiography 
to  which  we  have  already  referred ;  and,  at  the  risk  of  repe- 
tition, we  venture  to  insert  it  here  in  a  more  complete  form, 
both  on  accoimt  of  its  extreme  interest  and  because  of  the 
valuable  practical  lessons  it  contains.  '^As  the  honourable 
member,"  said  he,  "  has  referred  to  the  engineering  efibrts  of 
my  early  days,  it  may  not  be  amiss  if  I  say  a  few  words  to 
you  on  that  subject,  more  especially  for  the  encouragement 
of  my  yoimger  friends.  Mr.  Liddell  has  told  you  that  in  my 
early  days  I  worked  at  an  engine  in  a  coal-pit.    I  had  then 
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to  work  early  and  Ute,  and  mj  emplovnient  wse  »  i 
laboriotu  one.  For  aboot  twenty  yean  I  bad  iJiften  to  z 
njr  bbour  ai  one  atiil  two  o'clock  in  tbe  BMnang,  tmd  wvrkmi 
ttDtil  late  at  night.  Time  niWi^  on,  u>d  I  bad  the  l 
to  make  ■ome  aaptdvetaeuts  in  eogine  work.  The  i 
will  be  gratified  when  I  tell  tbem  that  tbe  finst  loconuitiTe 
tliat  I  made  waa  at  KilliDgworth  colliery.  Tbe  ovitera  werv 
pleaaed  with  what  I  ha/1  done  in  the  collieries;  and  I  then 
propoaed  to  make  an  engine  to  work  upon  the  smooth  rails.  It 
waa  with  Lord  BaTWi»wortli'8  money  that  my  first  locoino<^e 
ma  built  Yea,  Loril  RaveuBwortb  »iii<i  hie  partnCT^  were  tbe 
trat  gentlemen  to  entrust  me  with  money  to  make  a  looo- 
rtive.  That  was  more  than  thirty  years  ago ;  and  we  &nt 
lied  it  'My  LonL^  I  then  stated  to  some  of  my  friends, 
m  living,  that  tho««e  high  velocities  with  which  we  are  now 
■0  familiar  would,  Booner  or  later,  be  attained,  and  that  there 
aa  no  limit  to  tbe  upeei  of  such  an  engine,  provided  tbe 
worka  oould  be  made  to  stand ;  but  nobody  would  believe 
me  at  that  time.  Tlie  engines  could  not  perform  the  high 
vel'witieH  now  reacli<.-d,  when  tUey  were  first  iuveuttxl ;  but, 
by  their  Huperior  conBtniction,  an  immense  speed  is  now 
capable  of  being  obtained.  In  what  has  been  done  under 
my  management,  the  merit  is  only  in  part  my  own.  Through- 
out, I  have  Iwen  moflt  ably  seconded  and  assisted  by  my  sod. 
Id  the  earlier  period  of  my  career,  and  when  he  was  a  little 
boy,  I  felt  how  deficient  I  was  in  education,  and  made  up  my 
mind  that  I  would  put  him  to  a  good  school.  I  determined 
that  he  should  have  as  liberal  a  training  as  I  could  afford  to 
give  him.  I  was,  however,  a  poor  man ;  and  how  do  you 
think  I  monage^l  P  I  betook  myself  to  mending  my  neigh- 
bours' clocks  and  watches  at  night,  after  my  daily  labour  was 
done.  By  this  means  I  saved  money,  which  I  put  by ;  and, 
in  course  of  time,  I  was  thus  enabled  to  give  my  son  a  good 
education.    While  quite  a  boy  he  assisted  me,  and  became  a 
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companiou  to  me.  He  got  an  appointment  as  under-viewer  at 
Killingworth ;  and  at  nights,  when  we  came  home,  we  worked 
together  at  our  engineering.  I  got  leave  from  my  employers 
to  go  from  Killingworth  to  lay  down  a  railway  at  Hetton, 
and  next  to  Darlington  for  a  like  purpose ;  and  I  finished  both 
railways.  After  that,  I  went  to  Liverpool  to  plan  a  line  to 
Manchester.  The  directors  of  that  imdertaking  thought  ten 
miles  an  hour  would  be  a  maximum  speed  for  the  locomotive 
engine ;  and  I  pledged  myself  to  attain  that  speed.  I  said  I 
had  no  doubt  the  locomotive  might  be  made  to  go  much 
faster,  but  we  had  better  be  moderate  at  the  beginning.  The 
directors  said  I  was  quite  right ;  for  if,  when  they  went  to 
Parliament,  I  talked  of  going  at  a  greater  rate  than  ten 
miles  an  hour,  I  should  put  a  cross  on  the  concern!  It  was 
not  an  easy  task  for  me  to  keep  the  engine  down  to  ten 
miles  an  hour ;  but  it  must  be  done,  and  I  did  my  best.  I 
had  to  place  myself  in  the  most  impleasant  of  all  positions — 
the  witness-box  of  a  parliamentary  committee.  I  was  not  long 
in  it,  I  assure  you,  before  I  began  to  wish  for  a  hole  to  creep 
out  at.  I  could  not  find  words  to  satisfy  either  the  committee 
or  myself;  or  even  to  make  them  understand  my  meaning. 
Some  said,  *  He's  a  foreigner.'  *  No,'  others  replied  ;  *  he's 
mad.'  But  I  put  up  with  every  rebuflf,  and  went  on  with 
my  plans,  determined  not  to  be  put  down.  Assistance 
gradually  increased ;  great  improvements  were  made  in  the 
locomotive ;  until  to-day,  a  train  which  started  from  London 
in  the  morning,  has  brought  me  in  the  afternoon  to  my 
native  soil,  and  enabled  me  to  meet  again  many  faces  with 
which  I  am  familiar,  and  which  I  am  exceedingly  pleased  to 
see  once  more." 

After  the  opening  of  this  railway,  the  completion  of  the 
East  Coast  line  by  eflfecting  a  connection  between  Newcastle 
and  Berwick,  was  again  revived,  and  Mr.  Stephenson,  who 
had  already  identified  himself  with  the  question,  and  was 
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intimately  acquainted  with  ereiy  foot  uf  the  groand,  waa 
called  upon  to  asaifit  the  promoters  with  his  judgment  and 
experience. 

,  By  thifl  time  a  strong  popular  Opiniou  had  arisen  in 
&TOUT  of  atmospheric  railways  Many  engineers  avowedly 
supported  them  in  preference  to  locomotive  lines,  and  Mr. 
Brunei's  persuasive  eloquence  had  no  sli^dit  effect  in  deter- 
mining tlie  views  of  leading  members  of  pajliament  on 
the  subject.  Amongst  others,  Lord  Howick  took  up  the 
question  of  atmospheric  as  opposed  to  locomotive  railways, 
and,  possessing  great  local  influence,  he  succeeded,  in  1844, 
forming  a  powerful  combination  of  the  landed  gentry  of 
rthumberland  in  favour  of  an  atmospheric  line  through 
A  county.  Mr.  Stephenson  could  not  brook,  the  idea  of 
Mdng  the  locomotive,  for  which  he  bad  fought  so  many  stout 
liattles,  pushed  to  one  side  by  the  atmospheric  sfjatem,  and 
that  in  the  very  county  in  which  its  great  powers  liad  been  first 
developed.  Nor  did  he  relish  the  appearance  of  Mr,  Brunei 
as  the  engineer  of  Lord  Howick's  atmospheric  railway,  in 
opposition  to  the  line  which  bad  occupied  bis  thoughts  and 
been  the  o>>ject  of  his  strenuous  advocacy  for  so  many  years. 
When  Mr.  Stephenson  first  met  Mr.  Brunei  in  Newcastle  he 
good-naturedly  shook  him  by  the  collar,  and  asked  "  what  busi- 
ness he  had  north  of  the  Tyne?"  Mr.  Stephenson  gave  him 
to  understand  that  they  were  to  have  a  fair  stand-up  fight  for 
the  ground,  and  shaking  bonds  before  the  battle  like  English- 
men, they  parted  in  good  himiour.  A  public  meeting  was 
held  in  Newcastle  in  the  following  December,  when,  after  a 
full  discussion  of  the  merits  of  the  respective  plans,  Mr.  Ste- 
phenson's line  was  almost  unanimously  adopted  as  the  best. 

The  rival  projects  went  before  Parliament  in  1845,  and  a 
severe  contest  ensued.  The  display  of  ability  and  tactics  on 
both  sides  was  great.  Mr.  Hudson  and  the  Mesara  Stephen- 
ion  were  the  soul  of  the  movement  in  support  of  the  locomoi^ 
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tive^  and  Lord  Howick  and  Mr.  Brunei  in  behalf  of  the 
atmospheric  system.  The  locomotive  again  triumphed :  Mr. 
Stephenson's  coast  line  secured  the  approval  of  Parliament^ 
and  the  shareholders  in  the  atmospheric  company  were  hap- 
pily saved  from  expending  their  capital  in  the  perpetration 
of  an  egregious  blimder;  for,  only  a  few  years  later,  the 
atmospheric  system  was  everywhere  abandoned. 

This  was  one  of  the  very  few  projects  in  which  Mr.  Ste- 
phenson was  professionally  concerned  in  the  mad  railway 
session  of  1845;  and  it  was  the  last  great  parliamentary 
contest  in  which  he  took  a  prominent  part  So  closely  was 
Mr.  Stephenson  identified  with  this  measure,  and  so  great 
was  the  personal  interest  which  he  was  known  to  take  in  its 
success,  that  on  the  news  of  the  triumph  of  the  bill  reaching 
Newcastie,  a  sort  of  general  holiday  took  place,  and  the  work- 
men belonging  to  the  Stephenson  Locomotive  Factory,  up- 
wards of  800  in  number,  walked  in  procession  through  the 
principal  streets  of  the  town  accompanied  by  music  and 
banners. 

There  was  still  another  great  work  connected  with  New- 
castle and  the  East  Coast  route  which  Mr.  Stephenson  pro- 
jected, but  which  he  did  not  live  to  see  completed,  —  the 
High  Level  Bridge  over  the  Tyne,  of  which  his  son  Bobert 
was  the  principal  engineer.  Mr.  B.  W.  Brandling, — to  the 
public  spirit  and  enterprise  of  whose  family  the  prosperity  of 
Newcastle  has  been  in  no  small  degree  indebted,  and  who 
first  brought  to  light  the  strong  original  genius  of  George 
Stephenson  in  connection  with  the  safety  lamp, —  is  entitled 
to  the  merit  of  originating  the  idea  of  the  High  Level  Bridge 
as  it  was  eventually  carried  out^  with  a  central  terminus  for 
the  northern  railways  in  the  Castie  Gurth  at  Newcastle.  He 
first  promulgated  the  plan  in  1841,  and  in  the  following 
year  it  was  resolved  that  Mr.  George  Stephenson  should  be 
consulted  as  to  the  most  advisable  site  for  the  proposed 
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The  extension  of  railways  had,  up  to  the  year  1844,  been 
eflfected  principally  by  men  of  the  commercial  classes,  in- 
terested in  opening  up  improved  communications  between 
particular  towns  and  districts.  The  first  lines  had  been  bold 
experiments  —  many  thought  them  exceedingly  rash  and 
unwarranted;  they  had  been  reluctantly  conceded  by  the 
legislature,  and  carried  out  in  the  face  of  great  opposition  and 
difficulties.  At  length  the  locomotive  vindicated  its  power ; 
railways  were  recognised  by  men  of  all  classes,  as  works  of 
great  utility;  and  their  vast  social  as  well  as  commercial 
advantages  forced  themselves  on  the  public  recognition. 
\Miat  had  been  regarded  as  but  doubtful  speculations,  and 
by  many  as  certain  failures,  were  now  ascertained  to  be 
beneficial  investments,  the  most  successful  of  them  paying 
from  eight  to  ten  per  cent,  on  the  share  capital  expended. 

The  first  railways  were,  on  the  whole,  well  managed. 
The  best  men  that  could  be  got  were  appointed  to  work 
them.  It  is  true,  mistakes  were  made,  and  accidents  hap- 
pened ;  but  men  did  not  become  perfect  because  railways 
had  been  invented.  The  men  who  constructed,  and  the  men 
who  worked  the  lines,  were  selected  from  the  general  com- 
munity, consisting  of  its  usual  proportion  of  honest,  prac- 
tical, and  tolerably  stupid  persons.  Had  it  been  possible 
to  create  a  class  of  perfect  men,  a  sort  of  railway  guardian 
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mgds,  direcbKs  ironld  only  hne  been  too  {d^  m  i 
Acm  at  good  — 1*"^",  For  witii  all  the  mi'^takw  lb 
Ime  been  committed  bj  direcb>n,  the  jobfaiag  of  i 
i^ipoiiitiDaita,  or  the  misme  t4  patnnage  in  aeleeliBp  tte 
persons  to  w<^  their  tinea,  ha.-  not  been  dwagaJ  agonal 
Aem.  They  cfaoee  the  best  m^D  ibey  coold  find ;  mid,  a 
the  whol^  the  syBtem,  conaideiiDg  the  extent  of  hs  apa»- 
tioiis,  w(^ed  aatisbctorily,  thoi^:h  admitted  to  be  rafaJie  of 
eonaderaUe  im|ntnrenmiL 

The  firat  boards  of  directors  were  compf)eed  of  men  of  the 
Inkiest  diaiacter  and  int^rity  that  ooold  be  found;  tb^ 
■liD0«t  isTariaUy  held  a  htgt  stake  in  their  raepeetrra 
(DdertakingB,  snffioent  to  gite  them  a  lively  persoaal  m- 
terest  in  their  sooceaBfol  manageineDt  They  were  also  men 
who  had  not  taken  tip  the  basnet  of  railway  liirectioa  aa  • 
tatde,  but  who  entered  upon  railwuv  enterprifie  for  its  own 
mke,  looking  to  its  erentoal  success  for  an  adequate  retuni 
oi  their  large  inTestments. 

The  first  Bhareholders  wctc  principally  confined  to  the 
manufacturing  districta,  —  the  capitalists  of  the  metropolis 
as  yet  holiiing  aloof,  and  prophesying  disaster  to  all  om- 
cenied  in  railway  projects.  The  stock  exchange  looked 
askance  upon  tbem,  and  it  was  with  difficulty  that  respect- 
able brokers  could  be  found  to  do  business  in  the  aliare& 
But  when  the  lugubrious  anticipations  of  the  city  m«i  were 
found  to  be  BO  completely  falsified  by  the  resnlts;  when, 
after  the  lapse  of  yearn,  it  was  ascertained  that  railway  traffic 
rapidly  increased  and  dividends  steadily  improved,  a  cbange 
came  over  the  spirit  of  the  London  capitalists:  they  then 
invcHted  largely  in  railways,  and  the  shares  soon  became  a 
leading  branch  of  business  on  the  stock  exchange.  Specola- 
tion  fairly  set  in ;  the  brokers  prominently  called  the  attentioD 
of  investors  to  railway  stock ;  and  the  prices  of  shares  in  the 
principal  lines  rose  to  nearly  double  their  original  valoei. 
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The  national  wealth  soon  poured  into  this  new  channel  A 
stimulus  was  given  to  the  projection  of  further  lines,  the 
shares  in  the  most  favourite  of  which  came  out  at  a  premium^ 
and  became  the  subject  of  immediate  traffic  on  change. 
The  premiums  constituted  their  sole  worth  in  the  estimation 
of  the  speculators.  As  titles  to  a  future  profitable  invest- 
ment, the  tens  of  thousands  of  shares  created  and  issued  in 
1844  and  1845  were  not  in  the  slightest  degree  valued. 
What  were  they  worth  to  hold  for  a  time,  and  then  to  sell  ? 
what  profit  could  be  made  by  the  venture  ?  —  that  was  the 
sole  consideration. 

A  share-dealing  spirit  was  thus  evoked,  and  a  reckless 
gambling  for  premiums  set  in,  which  completely  changed 
the  character  and  objects  of  railway  enterprise.  The  public 
outside  the  stock  exchange  shortly  became  infected  with  the 
same  spirit,  and  many  people,  utterly  ignorant  of  railways, 
knowing  and  caring  nothing  about  their  great  national  uses, 
but  hungering  and  thirsting  after  premiums,  rushed  eagerly 
into  the  vortex  of  speculation.  They  applied  for  allotments, 
and  subscribed  for  shares  in  lines,  of  the  engineering  cha- 
racter or  probable  traffic  of  which  they  knew  nothing. 
"  Shares  1  shares  I "  became  the  general  cry.  The  ultimate 
issue  of  the  projects  themselves  was  a  matter  of  no  moment. 
The  multitude  were  bitten  by  the  universal  rage  for  acquiring 
sudden  fortunes  without  the  labour  of  earning  them.  Pro- 
vided they  could  but  obtain  allotments  which  they  could  sell 
at  a  premium,  and  put  the  profit  —  often  the  only  capital 
they  possessed* — into  their  pockets,  it  was  enough  for  them. 
The   mania  was  not  confined  to  the  precincts  of  the  stock 

*  The  Marquis  of  Clanricarde  brought  under  the  notice  of  the  House  of 
I^ords  in  1845,  that  one  Charles  Guernsey,  the  son  of  a  charwoman*  and  a 
clerk  in  a  broker's  office  at  12«.  a  week,  had  his  name  down  as  a  subscriber 
for  shares  in  the  London  and  York  line,  for  52,000il  Doubtless,  he  had  been 
made  usefUl  for  the  purpose  bj  the  brokers,  his  emplojeis. 
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KU^uuige,  Init  infectod   nil   nalu  eren  at  «  < 

vfOfiUl  tuwni,  wbne  people  oiigLt  pby  tLor  irtiks  as  «■  • 
jwulatto  tftlfU.  Tbe  game  wm  '^xm  U'  aH, — to  Aesa^HB 
wbo  drew  hU  ACCumuUtiuD  of  Bmall  eainiay  «Bt  tf  4a 
MvtRjp^  Iwnk  to  try  a  vi^uttire  id  wbaree;  fe  tbe^Aavarf 
liplD«t«r  uf  muH  meanH,  who  h&d  ttp  to  tliA  tnae  tieaal 
Qotl  Uiot  tb«fr  lot  had  happily  \aiu  betvom  ] 
tIoIum,  but  were  now  ieizwi  by  the  inlitnation  of  1 
fUd'lwtly  riolli  to  tbe  profeKHional  Doan,  vho,  »»***™p  ti 
IHWOBWt  of  othera,  at  lengt  h  Hcjrnoil  the  moderate  gaiBs  ct  1 
miUafl,  and  nwbed  into  Mi>uciitattoD.  The  madnem  ipra 
•rarywhara  It  embmci.il  niorcbanta  and  i 
fmtry  atul  ahopkeepen^  olvrkit  in  pahlic  oflices  and  1 
at  tha  oIuIm,  Noble  li>r(lM  were  poUited  at  as  **  Mage  ;* 
(bare  were  even  olergytneti  wliu  were  characteriaed  as  "IndK;* 
■nd  arnlahle  ladiee  who  )iiul  the  reputation  of  "bears,*  in  tike 
■bare  market*.  The  fc!W  tjuiet  men  who  remained  mnn- 
fllutiicwl  by  tbu  Hpoculatlmi  of  the  time,  were,  in  not  a  few 
MIM1H,  tivmi  roproucbed  for  doing  injustice  to  tbeir  fenuliea,  in 
dwiliiiin^  Ui  liel])  tliemHdvt^ii  tiruin  the  stores  of  wealth  that 
wore  jHiurud  out  ull  around. 

Fully  and  kiiftvcry  were,  for  a  time,  completely  in  the 
aocendant.  The  nharperB  of  society  were  let  loose,  and  job- 
bent  and  Hchemera  became  more  and  more  plentiful.  Tbey 
threw  out  railway  HchenicH  a»  mere  lures  to  catch  the  unwaiy. 
They  fed  the  mania  with  a  constant  succession  of  new 
projects.  The  railway  papers  became  loaded  with  tlieir 
advertisements.  The  post  office  was  scarcely  able  to  dis- 
tribute the  multitude  of  prospectuses  and  circulars  which 
they  isaued.  For  the  time  their  popularity  was  immense. 
They  rose  like  froth  into  the  upper  heights  of  society,  and 
the  flunky  Fitz  Plushe,  by  virtue  of  his  supposed  wealth. 
Bat  amongst  peers  aud  was  idolised.     Then  was  the  harvest 
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time  for  scheming  lawyers,  parliamentary  agents,  engineers, 
surveyors,  and  traffic-takers,  who  were  alike  ready  to  take  up 
any  railway  scheme  however  desperate,  and  to  prove  any 
amoimt  of  traffic  even  where  none  existed.  The  traffic  in  the 
<;redulity  of  their  dupes  was,  however,  the  great  fact  that 
mainly  concerned  them,  and  of  the  profitable  character  of 
which  there  covdd  be  no  doubt.  Many  of  them  saw  well 
enough  the  crash  that  was  coming,  and  they  diligently  made 
use  of  the  madness  while  it  served  their  turn. 

Even  men  of  reputed  sagacity  in  commercial  undertakings, 
who  had  accumulated  their  wealth  patiently  and  honestly, 
and  who  seemed  most  unlikely  to  risk  their  capital  in  such  a 
mania,  were  drawn  into  the  irresistible  vortex,  and  invested 
in  the  new  schemes  in  the  hope  of  realising  profits  more 
rapidly,  or  obtaining  a  higher  interest  for  their  money. 

Parliament,  whose  previous  conduct  in  connection  with 
railway  legislation  was  so  open  to  reprehension,  interposed  no 
check  —  attempted  no  remedy.  On  the  contrary,  it  helped 
to  intensify  the  evils  arising  from  this  unseemly  state  of  things. 
Many  of  its  members  were  themselves  involved  in  the  mania^ 
and  as  much  interested  in  its  continuance  as  were  the  vulgar 
herd  of  money-grubbers.  The  railway  prospectuses  now  issued 
— unlike  the  original  Liverpool  and  Manchester,  and  London 
and  Birmingham  schemes — were  headed  by  peers,  baronets, 
landed  proprietors,  and  strings  of  M.Ps.  Thus,  it  was  found 
in  1845,  that  not  fewer  than  157  members  of  Parliament 
were  on  the  lists  of  new  companies  as  subscribers  for  sums 
ranging  from  291,000^.  downwards  1  The  projectors  of  new 
lines  even  came  to  boast  of  their  parliamentary  strength, 
and  of  the  number  of  votes  which  they  could  command  in 
"  the  house."  The  influence  which  landowners  had  formerly 
brought  to  bear  upon  Parliament  in  resisting  railways  when 
called  for  by  the  public  necessities,  was  now  employed 
to  carry  measures  of  a  far  different  kind,  originated  by  cu- 
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-h^n^mmivt^    h«>;r    wa    ana  a    Otssr 

<«  'Am  .-t^fin  no^  vi  -nil  nv  jiftz^  lad  L  jetn  ^niL  cd  mil  v 

ifiHiMtv^,  nruhny  itf^rtr  .Tunniu  nancnea  and 
jff^^  'luring  *h#;  nruuiia*  ^ak^niaseri  mi^  "si 

A'tf-im  ^rhMul';  A,  -vem  antfa/>riwrL  in  die  mesunmiiie 

ThiM  rt^nivtUsM  ^rp^cnbmoa  of  onnzsie  za^e  afamiiiHis 
^|/^m#^f  f/»  fh^,  <m((in#wr»r  Th«y  were  fiDinui  rea«iT  t» 
Klvnr  riAm^  t/>  ^h^,  m^M  «lariiu^  ami  fooluh  pmj«ctB  —  rail- 
^/fY'f  tKro*if/h  hill>«,  »r'T'^>M3!(  armx  of  rhe  ^a^  over  or  ander 
/!•/■*•>  ri  '"rj,  '»f»ffftnirig^  /;»iU-yH  af.  crr^it  htii'jhra  'ir  b<3ring  their 
vr)»y  M »»«!'•  f  Ml/'  /r'lun'l,  ar-T'*yM  l>aiTen  m*v>w,  aloii:!  precipices^ 
/r/^r  h'r'/rt.  »r»<l  Mir^iu/h  raiNt^of  I>>niIoQ  itreetriw  <jne  line  wus 
Irf/fjr/'f^'l  'lir^'f.  from  I^^r^-^lx  f/*  Livf;qrK;«jl,  which,  if  constructed, 
wnl'l  involve  »i  turifj^-l,  or  a  rht^tp  r*jck  cutting  thpjugh  the 
litll*i.  fwrity  ffiiif'M  lori^.  \o  fir;hf;me  wari  SO  mad  that  it 
«t)<t  rn.J  fin/I  »wi  rritrliM-'r,  »*'*  c4ilU;<l,  really  to  endorse  it,  and 
^lv*»  i*  '«iir r*'iM'V.  M»ifiy  '»f  th^^wr,  f;vf;n  men  of  distinction, 
fHiM  Mill  MMO  ol  Ihrir  fimiicH  t^i  the  projectorH.  A  thousand 
^iiliif'fin  witM  till*  fiiMw^  rhnr^'rd  hy  ori<;  ^(;ntleman  for  the  use 
III  tiiii  iiMiiM>:  iumI  foftniiiitn  worn  the  Kolicitors  considered, 
wliii  MHtTiii'ilfMl  in  Imi^^^mii^  lit)  rtif^intuT  of  reputation  for  their 

Ml   M|i«|ihiiiiMMii  w'lifi  hitxioUNly  oatrouteil  to  lend  his  name 
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in  this  way ;  but  he  invariably  refused.  Had  he  been  less 
scrupulous^  he  might,  without  any  trouble,  have  thus  earned 
an  enormous  income ;  but  he  had  no  desire  to  accumulate  a 
fortune  without  labour  and  without  honour.  He  conscien- 
tiously stood  aloof,  and  endeavoured,  but  in  vain,  to  deter  those 
who  were  imperilling  the  system  which  he  had  so  laboriously 
worked  out,  from  engaging  in  these  rash  and  worthless 
schemes.  Deputations,  headed  by  lords  and  members  of 
Parliament,  waited  upon  him,  and  entreated  him  to  act  as 
consulting  engineer  for  their  lines.  Instead  of  compljring, 
he  entreated  them  to  desist,  pointing  out  the  ruinous  conse- 
quences of  their  procedure. 

Thus  it  was  that  Mr.  Stephenson  kept  almost  entirely  clear 
of  the  railway  mania.  Being  still  the  consulting  engineer 
for  several  of  the  older  companies,  he  necessarily  appeared 
before  Parliament  in  support  of  their  branches  and  extensions. 
In  1845,  his  name  was  associated  with  that  of  his  son  as  the 
engineer  for  the  Southport  and  Preston  Junction.  In  the 
same  session  he  gave  evidence  in  favour  of  the  Syston  and 
Peterborough  branch  of  the  Midland  Bailway ;  but  his  prin- 
cipal attention  was  confined  to  the  promotion  of  the  line  from 
Newcastle  to  Berwick,  in  which  he  had  never  ceased  to  take 
the  deepest  interest.  At  the  same  time  he  was  engaged  in 
examining  and  reporting  upon  certain  foreign  lines  of  consi- 
derable importance. 

Powers  were  granted  by  Parliament,  in  1845,  to  construct 
not  less  than  2883  miles  of  new  railways  in  Britain,  at  an 
expenditure  of  about  forty-four  millions  sterling !  Yet  the 
mania  was  not  appeased;  for  in  the  following  session  of  1846, 
applications  were  made  to  Parliament  for  powers  to  raise 
389,000,000?.  sterling  for  the  construction  of  further  lines; 
and  powers  were  actually  conceded  for  forming  4790  miles 
(including  60  miles  of  tunnels),  at  a  cost  of  about  120,000,0002. 
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tli«  r/uuiky  wiut  «.^  iirartMBiJ  m  it  ppQT«d  10  lie 
Tb«  viMrt  //f  f'yf»^;^it  diipbjred  lir  bodi 

iiM^mjJ  jnisi/nphi^^  ir»  calj  equalled  by  tbe 
witli  wb^rti  th^  flpil^ts^iueutly  gnuttal  nilnT 
#M  th«;  wihba*^  iqftsmlMoiu  Paiiiament  infeerpoaad  1 
lai/l  'l^^wn  ri^i  pnndple,  fumiiffaed  no  giudanec^  far 
dtj^  of  rmilwaj  proj^^-V/n ;  bxit  left  ereij  company  to 
itn  oarii  I'^calitVy  4'^r/snuiuH  iu  own  line,  and  fix  itooam 
No  rt'/tP%ri\  wa>:  j/ai^J  t//  the  clairas  of  existing  eompanies,  viiidi 
li;i/J  aInrJvJy  t'X]f"AAtA  wt  Ixirjr'r  an  amount  in  the  formation  of 
•jH'fful  liij^rr.  S;i'rc»jlat/>r-:  w#^re  l^L-ft  at  full  liberty  to  project 
and  carry  out  lin'ri  almost  [parallel  with  theirs.  In  1&44, 
J»nJ  \hi\\\t}\ihu\,  wljri  th^;n  presided  at  the  Board  of  Trade, 
irndoavour'id,  in  a  wrri^jn  of  able  reji^^rts,  to  give  a  proper 
dinrc'f.ion  to  lr-;.^ihlation  on  the  Kulject  of  railways;  but  in 
vain.  Hotli  Iious^'H  viow^*il  with  jealouny  any  interference 
witli  the  powers  of  the  cornrnittecH;  Ix>rd  Dalhousie's  reoom- 
inendatioriH  werr;  entirely  disref^arded,  and  an  unlimited  scope 
wiiH  fifrorded  to  eornpetition  for  railway  bills.  A  powerful 
HtiniiiluH  w;i8  tliiiH  ^iven  to  the  existing  spirit  of  specidation, 

*  Oil  the  17tli  Novciiiljcr,  1H45,  Mr.  Spackman  published  a  list  of  the  lines 
jtrnjrrlrd  (iiiiui^  of  which  wiT<;  not  aftcrwimlH  ])rosccutC(1 ),  from  which  It 
appi'firiMl  that  there  wvrc  tlurn  620  new  ruilway  projects  before  the  t>ablic, 
r«<|ulrln«  n  cnpitul  of  ft C '1,203,000/. 
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which  rose  to  a  feaxful  height  in  1845,  turning  nearly  the 
whole  nation  into  gamblers. 

The  House  of  Commons  became  thoroughly  influenced  by 
the  prevailing  excitement,  and  even  the  Board  of  Trade  itself 
began  to  favour  the  views  of  the  fast  school  of  engineers.  In 
the  **  Report  on  the  Lines  projected  in  the  Manchester  and 
Leeds  District,"*  they  promulgated  some  remarkable  views 
respecting  gradients,  declaring  themselves  in  favour  of  the 
**  undulating  system."  Thus  they  cited  the  case  of  the 
Lickey  incline  on  the  Birmingham  and  Gloucester  Railway, 
as  **  a  conclusive  proof  that  a  gradient  of  1  in  37^  for  a 
length  of  two  miles  may  be  worked  by  the  aid  of  an  engine 
constructed  for  the  purpose,  without  serious  inconvenience  to 
an  extensive  traffic ;"  —  that  ^  gradients  of  from  1  in  50  to 
1  in  100  are  perfectly  practicable  to  the  ordinary  locomotive 
engine,  with  moderate  loads ;" —  that  lines  of  an  imdulating 
character  **  which  have  gradients  of  1  in  70  or  I  in  80  dis- 
tributed over  them  in  short  lengths,  may  be  positively  better 
lines,  i.  e,  more  aitsceptible  of  cheap  and  expeditious  working, 
than  others  which  have  nothing  steeper  than  1  in  100  or 
1  in  120 1"  They  concluded  by  reporting  in  favour  of  the  line 
which  exhibited  the  most  gradients  and  the  sharpest  curves, 
chiefly  on  the  ground  that  it  could  be  constructed  for  less 
money. 

Sir  Robert  Peel  took  occasion,  when  speaking  in  favour  of 
the  continuance  of  the  Railwajrs  Department  of  the  Board  of 
Trade,  to  advert  to  this  Report  in  the  House  of  Commons  on 
the  4th  of  March  following,  as  containing  "  a  novel  and  highly 
important  view  on  the  subject  of  gradients,  which,  he  was  cer- 
tain, never  could  have  been  taken  by  any  Committee  of  the 
House  of  Commons,  however  intelligent ; "  and  he  added  that 
it  was  the  result  of  former  investigations  undertaken  by  the 

*  Dated  the  4th  Febroaiy,  1845. 
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)f  rir  3A?b«t  P^cTi  ^oeeOL  in  a 
tkttS  he  iutoi  aff^iiily  read  jnii 
pmcncai   ihAermiioiLi  la  die  jobjees^  &ir  hft 
/H)o^r*tinirr   if  jh»^r:~!iur  "diac  "^iie  duraeiis  dieanft  was  yaa 
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h«>!  t«  M:',rcr;:  Trhrrr/.er  Mi-r*  Tis  I't  UL  inprjiTGible  expcniii- 
tnr>  .t  V'^^-r  ■:*  -'ii*::  'rL-^r^rs.  — •viierli'^r  liie  meciianijiaki  a«:cion 
of  .«/*''r.".'.*'.'^^  rnu'ineH  "i'li?  a«  r  3ia.rtir!nllv  iac^jrtereti  with  bv 
iwffi'*  .'iri.M.rr  iT:i.:.r-r.v-  —  ia»i  -r^euier  the  exertions  made  to 
diTTi-irii-'h  'r.r:  ^Ti-lirr.:.-,  iTiii  :o  nn  od  oeaHj  as  po«abLe  on  a 
l^sj^-^rl,  T-.i-.!-:  r.ot  'jfr  ir.-.plj  repaiiL  He  was  ^miin^^  no(  to 
lih^  wh^»r*>=:-<t  iir*rt*  ri*.t=;r'riv  v::£t  re^-^ri  ro  'i/^ti7i<.y,  bat  to  the 
iil'i/»Tt/'.«t.  iin^;^  in  p-'/irir.  .-,f  f-u'^.J"  C^n  the  whole.  howvTer,  he 
Ap^Sm^A  hirri.vilf  :avvirar/le  to  •iirwt  line:?,  and  cited  the  oase 
f^  th^  Tr*;rin  V';*llry  R-iilxaj  '  which  pLureil  Tamworth  on  a 


*  Ifr^ynskU  on  Mr.  Mr>rn»or/d  resolatioiu,  Marsa  20; b,  I^3w 
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main  line)  as  one  that  **  was  about  to  be  established  by  uni- 
versal consent."  Sir  Robert's  conclusions  were  not  very 
decisive  on  the  question,  and  it  was  not  quite  clear  whether 
he  was  in  favour  of  direct  lines  of  unfavourable  gradients,  or 
somewhat  longer  lines  of  flat  gradienta  There  was  doubtless 
"  much  to  be  said  on  both  sides,"  and  the  committees  were 
left  to  decide  as  they  thought  proper.  Direct  lines  were  very 
much  in  vogue  at  the  time.  There  were  **  Direct  Man- 
chester," **  Direct  Exeter,"  **  Direct  York,"  and,  indeed,  new 
direct  lines  between  most  of  the  large  towns.  The  Marquis 
of  Bristol,  speaking  in  favour  of  the  "  Direct  Norwich  and 
London  "  project,  at  a  public  meeting  at  Haverhill,  said,  "  if 
necessary,  they  might  make  a  tunnel  beneath  his  very  draW" 
mg-TOomy  rather  than  be  defeated  in  their  imdertaking !"  ♦ 

The  Board  of  Trade,  seeing  clearly  the  disadvantages  of  the 
difference  of  gauge  between  the  Great  Western  and  the 
adjacent  lines,  recommended  imiformity,  and  that  the  narrow 
gauge  should  be  adopted  as  the  national  one.  Again  the 
House  of  Commons  disregarded  their  advice.  The  Committee 
passed  both  broad  and  narrow  gauge  bills  indiscriminately. 
The  Board  also  reported  against  the  atmospheric  system  of 
working.  But  Sir  Robert  Peel  and  other  amateur  railway  men 
declared  themselves  strongly  in  its  favour  f,  and  numerous 
acts  empowering  the  construction  of  atmospheric  lines  were 
passed  during  the  session.  The  result  of  the  whole  was,  a 
tissue  of  legislative  bungling,  involving  enormous  loss  to  the 
public.     Railway  bills  were  granted  in  heaps.     Two  hundred 

♦  Railway  Record,  November  2nd,  1844. 

t  In  the  debate  on  Mr.  Shaw's  motion  for  a  committee  to  inquire  into  the 
practicabilitj  of  the  atmospheric  system.  Sir  Robert  Peel,  in  supporting  the 
resolution,  said,  *<  Ton  will  observe  tliat  mj  impression  is  stronglj  in  favour  of 
the  atmospheric  sjstem.  I  deeplj  lament  the  loss  of  one  of  the  gentlemen 
(Mr.  Jacob  Samuda)  who  were  the  patentees  of  this  system,  for  his  great  acute- 
ncss  tended  much  to  the  success  of  this  very  ingenious  invention."  March 
14th,  1845. 
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and  aevenly-two  additional  acts  were  paaaed  in  1846.*  Some 
authorised  the  construction  of  linea  running  almost  parallel 
to  existing  railways,  in  order  to  afford  the  piiLlic  "the  benefits 
of  unrestricted  competition."  Locomotive  and  atmosphenc 
lines,  broad-gauge  and  narrow-gange  lines,  were  granted 
without  hesitatioQ.  One  of  the  grand  points  with  the  red- 
t^nsts  wafi,  compliance  with  standing  orders.  The  real 
merits  of  the  lines  applied  for  were  of  comparatively  little 
moment.  Committees  decided  without  judgment,  and  with- 
out discrimination:  it  was  a  scramble  for  bill»,  in  which  the 
most  unscrupulous  were  the  most  successful.  As  an  illus- 
tration of  the  l^islative  folly  of  the  period,  Mr.  Robert 
Stephenson,  speaking  at  Toronto,  in  Upper  Canada,  some 
years  later,  adduced  the  following  instances :  —  "  There  was 
one  district  through  which  it  was  proposed  to  run  two  lines, 
and  there  was  no  other  difficulty  between  them  than  the 
ample  rivalry  tiiat,  if  one  got  a  charter,  the  other  might  also. 
Bat  here,  where  the  Committee  might  have  given  both,  they 
gave  neither.  In  another  instance,  two  lines  were  projected 
tlirough  a  barren  country,  and  the  Committee  gave  the  one 
■which  afforded  the  least  accommodation  to  the  public.  In 
another,  where  two  lines  were  projected  to  run,  merely  to 
shorten  the  time  by  a  few  minutes,  leading  through  &  moun- 


*  Tho  foUomng  u  ft  nmnuu';  or  the  i 
isioniof  IS44,  ISfStOnd  1846  i  — 
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tainous  country,  the  Committee  gave  both.  So  that,  where 
the  Committee  might  have  given  both,  they  gave  neither,  and 
where  they  should  have  given  neither,  they  gave  both," 

The  frightful  waste  of  money  in  conducting  railway  pro- 
ceedings, before  and  after  they  reached  the  Parliamentary 
Committees,  was  matter  of  notoriety.  Sir  M.  Peto  has  men- 
tioned an  instance  of  an  utterly  impracticable  line,  which 
never  got  so  far  as  the  House  of  Commons,  where  the 
solicitor's  bill  for  projecting  and  conducting  the  scheme 
amoimted  to  82,000t  It  was  estimated  by  Mr.  Laing  of  the 
Board  of  Trade,  and  the  estimate  was  confirmed  by  Mr. 
Stephenson,  that  the  competition  for  new  lines,  many  of 
which  were  sanctioned  by  Parliament  imder  the  delusion 
that  railway  travelling  would  be  thereby  cheapened,  had 
led  to  the  expenditure  of  about  three  hundred  millions 
sterling,  of  which  seventy  millions  had  been  completely 
thrown  away  in  constructing  unnecessary  duplicate  lines. 
But  Mr.  Stephenson  further  expressed  himself  of  opinion, 
that  this  loss  of  seventy  millions  very  inadequately  repre- 
sented the  actual  loss  in  point  of  convenience,  economy, 
and  other  circumstances  connected  with  traffic,  which  the 
public  has  sustained  from  the  carelessness  of  Parliament  in 
railway  legislation. 

The  total  cost  of  obtaining  one  act  amounted  to  436,223/. 
Another  company  expended  480,000/.  on  parliamentary  con- 
tests in  nine  years.  In  another  case,  57,000/.  was  expended 
in  one  session  upon  six  counsel  and  twenty  solicitors.  One 
barrister,  in  good  practice  before  the  committees,  pocketed 
38,000/.  in  a  single  session. 

Such  are  a  few  of  the  salient  points  of  the  -railway  mania, 
whose  consequences  can  only  be  described  as  horrible  and 
shameful,  reflecting  the  greatest  possible  discredit  upon  all 
parties  concerned." 


E   E 
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AMv^Niisr  the  iu;\ny  lU  effects  of  the  Mania,  one  of  the  worst 
\v;us  thut  it  intrixluotHl  a  low  tone  of  morality  into  railway 
transfioiious.  The  Ivul  spirit  which  hcul  been  evoked  by  it 
uuh;)ppi)v  o\ton«U\l  to  the  ciMnmercial  classes ;  and  many  of 
tho  most  tlj^ijnuit  swiiuiles  of  recent  times  had  their  origin  in 
tlu*  yecir  lS4o.  Men  who  stuldenly  gained  large  sums  with- 
o\it  lalvur,  iuul  alsi>  without  honour,  entered  upon  courses 
of  the  wildest  extravagance;  and  a  false  style  of  living 
*m»5k\  the  jH^isiMunis  influence  of  which  extended  through  all 
eljwvses.  Men  Ivgan  to  Un^k  u[x>n  railways  as  instruments 
to  io)»  with:  auvl  thov  soon  Invame  as  overrun  with  jobbers 
:us  l.ouvlv^ii  oharitios.  Pennons  sometimes  possessing  infor- 
mativM\  rr^juvtiui:  railways,  but  more  frequently  possessing 
uoiu\  uT^t  upon  hoards  for  the  purpose  of  promoting  their 
indiviilual  objoots,  often  in  a  very  unscrupulous  manner; 
landownors,  to  promv^te  branoh  lines  through  their  pro- 
]MMty ;  spivulators  in  shares,  to  trade  upon  the  exclusive 
inforu\ativM\  whioh  thov  obtained;  whilst  some  directors  were 
appointed  ihro\iixh  the  intluenee  mainly  of  solicitors,  con- 
trarlor>,  or  onLrinoors,  wlu>  used  them  as  tools  to  serve 
thoir  own  ends.  In  this  way,  the  unfortunate  proprietors 
wen\  in  many  cases,  lutrayeil,  and  their pro|>erty  was  shame- 
fully s(|uaniUTisl,  to  the  further  discredit  of  the  niilway 
systfiu. 

Amon^'  tho  characti'rs  brought  prominently  into  notice  hy 
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the  Mania,  was  the  Railway  Navvy.  The  Navvy  was  now  a 
great  man.  He  had  grown  rich,  was  a  landowner,  a  railway 
shareholder,  sometimes  even  a  member  of  parliament ;  but 
he  was  a  Navvy  still.  He  had  imported  the  characteristics 
of  his  class  into  his  new  social  position.  He  was  always 
strong,  rough,  and  ready;  but  withal  he  was  unscrupulous. 
If  there  was  a  stout  piece  of  work  to  be  done,  none  could 
carry  it  out  with  greater  energy,  or  execute  it  in  better  style 
according  to  contract — provided  he  was  watched.  But  the 
navvy  contractor  was  greatly  given  to  "  scamping."  He  was 
up  to  all  sorts  of  disreputable  tricks  of  the  trade.  In  build- 
ing a  tunnel,  he  would,  if  he  could,  use  half-baked  clay 
instead  of  bricks,  and  put  in  two  courses  instead  of  four.  He 
would  scamp  the  foundations  of  bridges,  use  rubble  instead 
of  stone  sets,  and  Canadian  timber  instead  of  Memel  for  his 
viaducts ;  but  he  was  greatest  of  aU,  perhaps,  in  the  "  scamp- 
ing "  of  baUast.  He  had  therefore — especially  the  leviathan 
navvy — to  be  very  closely  watched ;  and  this  was  generally 
entrusted  to  railway  inspectors  at  comparatively  small  salaries. 
The  consequences  were  such  as  might  have  been  anticipated. 
More  bad  and  dishonest  work  was  executed  on  the  railways 
constructed  in  any  single  year  subsequent  to  the  Mania,  than 
was  to  be  foimd  on  all  the  Stephenson  lines  which  had  been 
constructed  during  the  preceding  twenty  years. 

The  mode  of  executing  railway  works,  first  adopted  by  Mr. 
Stephenson  on  the  Stockton  and  Darlington  Railway,  and 
afterwards  continued  by  himself  and  his  son  on  the  other 
lines  with  which  they  were  connected,  was  this : — The  railway 
was  divided  into  lengths  of  from  ten  to  twenty  miles,  and  an 
assistant  engineer,  usually  an  experienced  man,  on  whom 
reliance  could  be  placed,  was  appointed  to  the  charge  of  each 
length.  Under  these  were  sub-engineers,  generally  young 
gentlemen  who  were  Mr.  Stephenson's  apprentices  or  pupils, 
gathering  valuable  experience  in   his   engineering   school. 
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Uiider  tiiem  again  were  inspecton,  generallT  of  t 
Mtd  masonry ;  tbete  vere,  in  miM  ca^es^  experi^Ked  i 
men.     The  contract*  were  let,  in   the   lengths  above  ii 
Uooed,  to  the  best  contractorK  that  could  be  fomul,  a 
to  a  schedule  of  pricea, — t^e  materials  reqniste  to  form  ttel 
road,  including  girdn*  bridges,  &c.,  being  provided  I 
eompanj.    The  detuled  plans  of  the  works  were  prepan 
liter  consultation  with  the  tunastant  engineer,  under  wba 
Immediate  superintendence  they  were  to  be  executed.     Tbs  I 
lerels  were  taken  and  the  works  set  out  by  the  ral>-«Dgineen;  I 
the  greatest  pains  being  taken   to   secure   aamracy.     Tbe  I 
centres  of  bridges,  and  the  moulds  of  difficult  masonrr, 
•truck  out  or  tested  by  them  and  the  inspectors.     U  mu  noft^ 
considered  correct,  under  this  system,  for  the  engineers  to  bsl 
OD  intimate  terms  with  the  contractors.     They  held  a 
tirely  independent  position,  and  were  &ee  to  reject  and  < 
demn  inferior  materials  or  beul  workmanship ;  which  they  i 
not  hesitate  to  do  for  their  own  credit's  soke.     In  ehort,  t 
most  vigilant  superintendence  was  maintained,  and  a  1 
standard  of  perfection,   hotli    in   di:si<rii  nnd    execution, 
aimed  at.     And  the  reHultK  were  perceptible  in  the  excellent 
character  of  the  work  executed  under  this  eystem. 

The  other  mode  of  forming  railways  became  more  general 
after  the  Mania ;  and  under  that  system  the  ingenuity  of  the 
navvy  had  full  play.  The  line  was  let  in  much  larger  con- 
tractH:  sometimes  one  of  the  leviathans  undertook  to  construct 
an  entire  line  of  a  hundred  miles  in  length  or  more.  The 
projecting  engineer,  in  such  cases,  retained  in  his  own  hands 
a  greater  share  of  nominal  responsibility ;  he  himself,  how- 
ever, OS  well  as  the  resident  engineer,  being  free  to  engage  in 
other  undertakings.  The  assistant  engineers  were  generally 
young  and  inexperienced  men  of  inferior  standing.  The 
contractor  was  left  more  to  himself,  both  as  respected  the 
quality  of  the  materials  and  the  workmanship.     The  navvy's 
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great  object  was  to  execute  the  work  so  that  it  should  pass 
muster,  and  be  well  paid  for.  The  contractor,  in  such  cases, 
was  generally  a  large  capitalist — a  man  looked  up  to  even  by 
the  chief  engineer  himself.  What  probability  was  there, 
then,  of  one  of  his  small  sub-engineers  venturing  to  reject 
the  work  of  so  great  a  man  ?  The  consequence  was,  that  a 
great  deal  of  slop-work  was  executed,  the  results  of  which, 
to  some  extent,  have  already  appeared  in  the  falling  in  of 
tunnels,  and  the  premature  decay  and  failure  of  viaducts  and 
bridges. 

Mr.  Stephenson  would  never  tolerate  such  a  system;  he 
put  his  own  character  into  his  work;  he  would  permit  no 
dishonest  scamping  of  a  contractor  to  escape  him;  and  he 
could  point  to  his  Midland,  Manchester  and  Leeds,  and 
other  great  works,  and  honestly  say  that  he  was  proud  of 
them.  He  would  even  "oflfer  his  head,"  as  he  did  to  the 
Manchester  directors,  that  his  tiumel  would  stand ;  and  he 
could  honestly  and  without  hesitation  vouch  for  the  soundness 
of  all  his  structures. 

Amongst  the  most  prominent  railway  men  of  the  day, 
with  whom  Mr.  Stephenson  was  necessarily  brought  into 
frequent  and  close  connection, — more  especially  with  reference 
to  the  completion  of  the  East  Coast  route  from  London  to 
Edinburgh, — was  Mr.  George  Hudson  of  York,  afterwards 
known  to  the  public  as  "The  Railway  King."  Mr.  Ste- 
phenson, at  the  dinner  which  followed  the  opening  of  the 
York  and  Scarborough  line,  in  June,  1845,  thus  described  his 
first  introduction  to  Mr.  Hudson: — "  I  happened,"  said  he,  "to 
be  visiting  AMiitby,  and  whilst  I  was  conversing  with  a  gentle- 
man of  that  town  as  to  what  might  be  done  with  regard  to 
the  formation  of  a  line  from  Leeds  to  York,  a  few  of  the 
AMiitby  gentlemen  came  up  to  introduce  me  to  Mr.  Hudson 
and  several  York  gentlemen.  At  that  time  Mr.  Hudson  was 
not  to  be  led  into  a  rapid  movement  with  respect  to  railway 
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city  of  York  had  ever  known,  and  was  entitled  to  the  gratitude 
and  respect  of  his  fellow-citizens. 

The  railway  was  not  very  prosperous  at  first,  and  during 
the  years  1840  and  1841  its  shares  had  greatly  sunk  in 
value.  But  Mr.  Hudson,  when  chairman  of  the  Company, 
somehow  contrived  to  pay  improved  dividends  to  the  pro- 
prietors, who  asked  no  questions.  He  very  soon  exhibited  a 
desire  to  extend  the  field  of  his  operations,  and  proceeded  to 
lease  the  Leeds  and  Selby  Eailway  at  five  per  cent.  That 
line  had  been  a  losing  concern,  so  its  owners  struck  a  bargain 
with  Mr.  Hudson,  and  soimded  his  praises  in  all  directions. 
He  increased  the  dividends  on  the  York  and  North  Midland 
shares  to  ten  per  cent,  and  began  to  be  cited  as  the  model  of 
a  railway  chairman. 

He  next  interested  himself  in  the  North  Midland  Railway, 
where  he  appeared  in  the  character  of  a  reformer  of  abuses. 
By  this  time  he  had  secured  the  friendship  of  Mr.  Stephen- 
son, who  had  a  high  opinion  of  his  practical  qualities  —  his 
indefatigable  industry  and  shrewdness  in  matters  of  business. 
He  had  abundance  of  pluck,  and  was  exceedingly  self-reliant. 
The  North  Midland  shares  had  also  gone  to  a  great  discount, 
and  the  shareholders  were  very  willing  to  give  Mr.  Hudson 
an  opportunity  of  reforming  their  railway.  They  elected  him 
a  director.  His  bustling,  pushing,  persevering  character  soon 
gave  him  an  influential  position  at  the  board ;  and  he  shortly 
pushed  the  old  directors  from  their  stools.  He  laboured  hard, 
at  much  personal  inconvenience,  to  help  the  concern  out  of 
its  difficulties ;  and  he  succeeded.  The  new  directors  recog- 
nised his  power,  and  elected  him  their  chairman.  He  had 
thus  conquered  an  impK)rtant  and  influential  position  as  a 
railway  man« 

Railway  affairs  generally  revived  in  1842,  and  public  confi- 
dence in  them  as  profitable  investments  steadily  increased. 
Mr.  Hudson  had  the  benefit  of  this  growing  prosperity.     The 
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^ends  in  Lis  lines  improved,  and  the  shares  ro8e  in  value, 
e  Lord  Mayor  of  York  begun  to  be  quoted  as  one  of  the 
st  cfl^ble  of  railway  directors.     Stimulated  by  his  success 
1  mcouiBged  by  his  followers,  he  atruck  out  new  projects— 
B  line  to  Scarborough,  a  line  to  Bradford,  lines  in  the  Mid- 
land districts,  and  lines  to  connect  York  with  N^ewcaatle  and 
Kdinburgb.     He  was  elected  chalnnan  of  the  Newcastle  and 
Darlington  Railway;  and  when  —  in  order  to  complet*  the 
continuity  of  the  main  line  of  coramunicatiou  —  it  was  found 
ecessaiy  to  secure  the  Durham  Junction,  which  was  an  im- 
rtant  link  in  the   chain,  be  and  Mr.  StephenBon   boldly 
rchaeed  that  railway  between  them,  at  the  price  of  88,500/. 
waa  an  exceedingly  fortunate  purchase ;  the  liability  was 
arterwards  undertaken  by  the  parent  Company,  to  whom  it 
was  worth    double    the   money.      This   act  waa   a  successful 
stroke  of  policy,  and  was  lauded  as  it  deserved  to  be.     Mr. 
Hudson,  thus  encouri^d,  purchased  the  Brandling  Junction 
line  for  500,000^,  in  bis  own  name  —  an  operation  at  the 
time  regarded  as  equally  favourable,  though  he  was  after- 
wards charged  with  appropriating  1600  of  the  new  shares 
created  for  tbe  purchase,  when  worth  2lL  premium  each.    The 
Great  North  of  England  line  being  completed,  Mr.  Hudson 
had  thus  secured  the  entire  line  of  communication  from  York 
to  Newcastle,  and  tbe  route  was  opened  to  the  public  in  June, 
1844.     On  that   occasion  Newcastle   eulogised  Mr.  Hudson 
in  its  choicest  local  eloquence,  and  he  was  pronounced  to  be 
the  greatest  benefactor  the  district  had  ever  known. 

Thus  far,  Mr,  Hudson's  career  had  been  productive  of  public 
benefit,  and  be  was  entitled  to  praise  for  the  industry  and 
energy  which  he  brought  to  bear  on  the  legitimate  der^op- 
ment  of  tbe  railway  system.  But  power  is  a  great  ooiruptor, 
and  Mr.  Hudson  was  not  proof  against  its  evil  iufla^xoea. 

Of  coarse,  Mr.  Hudson  was  a  great  authority  in  Parliament^ 
to  vhioh  Sunderland  had  sent  him.     His  experience  of  miU 
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ways,  still  little  understood,  though  the  subject  of  so  much 
legislation,  gave  value  and  weight  to  his  opinions,  and  in 
many  respects  he  was  a  useful  member.  During  the  first 
years  of  his  membership,  he  was  chiefly  occupied  in  -passing 
the  railway  bills  in  which  he  was  more  particularly  interested. 
In  the  session  of  1845,  when  he  was  at  the  height  of  his 
power,  it  was  triumphantly  said  of  him,  that  "he  walked 
quietly  through  Parliament  with  some  sixteen  railway  bills 
under  his  arm."  One  of  these  bills,  however,  was  the  subject 
of  a  very  severe  contest  —  we  mean  that  empowering  the 
construction  of  the  railway  from  Newcastle  to  Berwick.  It 
was  almost  the  only  bill  in  which  Mr.  Stephenson  was  that 
year  concerned.  Mr.  Hudson  displayed  great  energy  in 
support  of  the  meajsure,  and  he  worked  hard  to  ensure 
its  success  both  in  and  out  of  Parliament;  but  he  him- 
self attributed  the  chief  merit  to  Mr.  Stephenson.  Lord 
Howick,  the  leading  supporter  of  the  rival  atmospheric 
line,  proposed  a  compromise ;  but  Mr.  Stephenson  urged  its 
decided  rejection.  At  a  meeting  of  the  York,  Newcastle,  and 
Berwick  Company,  held  shortly  after  the  passing  of  the  bill, 
Mr.  Hudson  handsomely  acknowledged  the  services  rendered 
to  them  by  their  consulting  engineer.  "  This  Company,"  said 
he,  "  is  indeed  imder  great  obligations  to  Mr.  Stephenson. 
Every  shareholder  who  is  about  to  get  his  additional  share  is 
almost  entirely  indebted  to  him  for  it  I  know,  and  my 
brother  directors  know  full  well,  the  resolute  and  energetic 
manner  in  which  he  held  us  from  any  compromise  in  refer- 
ence to  the  Berwick  bill.  He  felt  so  strong  in  the  integrity 
of  his  case,  that  whenever  compromise  was  named,  he  always 
resisted  the  offer,  and  urged  us  to  fight  the  battle  on  principle. 
By  his  indomitable  perseverance  and  high  tone  of  feeling  we 
were  induced  to  do  bo,  and  thus  at  length  we  have  so  success- 
fully accomplished  our  object." 

Mr.  Hudson  accordingly  suggested  to  the  proprietors  that 
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seeing  the  great  undertaking  with  which  we  are  connected 
prosper.  He  conducted  the  undertaking  at  a  time  when 
great  difficulties  and  distress  existed  in  the  country ;  but  he 
now  has  the  satisfaction  of  seeing  this  great  work  not  only 
benefiting  the  public,  but  paying  a  large  body  of  grateful 
shareholders.  Gentlemen,  I  hope  that  this  statue  will  be  the 
means  of  stimulating  many  young  men  to  endeavour  to  at- 
tempt similar  works,  and  excite  in  them  feelings  of  ambition 
that  shall  afterwards  tend  to  confer  benefit  upon  their  fellow- 
man.  Our  friend  has  now  been  before  the  public  for  many 
years ;  but,  although  he  has  done  so  much  for  the  benefit  of 
mankind,  mankind  has  done  little  yet  to  show  him  their 
gratitude.  Had  he  been  connected  with  our  neighbours  — 
had  France  claimed  him  as  a  son  —  he  would  have  been 
crowned  and  covered  with  honours  by  the  government  of 
that  country.  But  G-eorge  Stephenson  has  been  allowed  to 
proceed  along  his  unvarying  course,  without  any  mark  of 
approbation  from  the  government  of  this  countiy.  Let  us, 
then,  gentlemen,  teach  the  government  that  if  they  do  not 
know  how  to  appreciate  the  talents  of  this  man,  we  know  how 
to  offer  him  a  grateful  testimonial  for  the  services  he  has 
conferred  upon  us  and  mankind.  He  would  have  been 
decorated  with  all  the  brightest  honours  and  orders  France 
had  it  in  her  power  to  bestow,  had  he  belonged  to  her ;  but 
this  country,  in  its  usual  slowness  in  matters  of  this  kind, 
has  offered  no  compliment  or  mark  of  approbation  to  the 
man,  who,  contending  against  all  difficulties,  has  introduced 
the  great  system  of  railway  communication  into  this  countiy, 
and  who  has,  with  his  son,  laboured  to  bring  it  to  the  greatest 
possible  degree  of  perfection.  I  never  in  all  my  life  felt 
more  proud  of  any  proposition  than  the  one  I  now  have  the 
honour  to  make,  as  the  organ  and  chairman  of  your  com- 
pany." 

Mr.  Ellis,  M.P.,  then  deputy  chairman  of  the  Midland,  in 
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man's  pocket  with  premiums.  He  was  no  creator  of  shares ; 
he  could  not,  therefore,  work  upon  shareholders'  gratitude  for 
"  favours  to  come ;"  and  their  testimonial  accordingly  ended 
with  resolutions  and  speeches.  Mr.  Stephenson  never  asked 
for  nor  expected  a  testimonial.  He  had  done  the  work  of 
his  life,  and  had  retired  from  the  field  of  railway  enterprise, 
reposing  upon  his  own  sturdy  independence. 

It  would,  however,  have  been  a  graceful  act  on  the  part 
of  the  inhabitants  of  Newcastle  —  a  town  which  derived 
immense  advantages  from  the  railway  system  created  by 
Mr.  Stephenson,  and  where  he  had  established  a  new  and 
most  important  branch  of  industry  in  the  manufacture  of 
locomotives  —  to  embody  in  some  public  form  their  re- 
cognition of  his  great  merits,  and  the  benefits  which  he 
had  conferred  upon  their  district.  But  though  they,  like 
the  railway  shareholders,  talked  of  erecting  a  statue  on 
the  High  Level  Bridge,  and  afterwards  of  forming  a  suitable 
approach  to  the  bridge  in  memory  of  Mr.  Stephenson 
(thus  making  a  local  convenience  of  his  memory),  their 
admiration  also  ended  in  words,  and  they  rested  satisfied 
with  their  statue  to  Earl  Grey  in  Grey  Street.  The  Liver- 
pool merchants,  with  less  talking  and  voting,  did  more  than 
the  railway  companies  and  the  inhabitants  of  Newcastle. 
In  recognition  of  the  great  benefits  conferred  upon  Liverpool 
by  the  formation  of  the  line  to  Manchester,  the  Liverpool  and 
Manchester  and  Grand  Junction  Companies  resolved  in  1844 
to  place  a  statue  of  Mr.  Stephenson  in  their  New  Town  HalL 
The  statue  was  executed  by  Mr.  Gibson,  the  eminent  sculptor, 
and  is  deservedly  regarded  as  one  of  the  finest  works  of  art 
in  Liverpool.  It  is  now  placed  alongside  the  statue  of  Sir 
Eobert  Peel,  in  the  noble  St.  George's  Hall  of  that  town. 

The  railway  saturnalia  of  1845  was  followed  by  a  sudden 
reaction.  Shares  went  down  faster  than  they  had  gone  up ; 
the  holders  of  them  hastened  to  sell,  in  order  to  avoid  pay- 
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ment  of  the  calls ;  and  the  foitones  of  many  were  utterly 
wrecked.     Then  came  sudden  repentance^  and  professed  re- 
turn to  virtue.     The  betting  man^  who,  temporarily  aban- 
doning the  turf  for  the  share-market,  had  played  his  heaviest 
stakes,  and  lost, — the  merchant^  who  had  left   his  business, 
and  the  doctor  who  had  neglected  his  patients;,  to  gamble  in 
railway  stock,  and  been  ruined, —  the  penniless  knaves  and 
schemers,  who  had  speculated  so  recklessly,  and  gained  so 
little, —  the  titled  and  fashionable  people,  who  had  bowed 
themselves  so  low  before  the  idol  of  the  day,  and  found 
themselves  so  deceived  and  ''done," — the  credulous  small 
capitalists,  who,  dazzled  by  premiums,  had  invested  their  all 
in  railway  shares,  and  now  saw  themselves  stripped  of  every- 
thing,— the  Average  Directors,  who  "  never  knew  what  was 
going  on  and  thought  all  was  right,''  but  now  found  that  all 
was  wrong, —  the  tradesmen  who  had  sold  their  business  to 
become  sharebrokers,  and  had  now  reached  the  Gkizette, — 
were  all  grievously  enraged,  and  looked  about  them  for  a 
victim.     They  wanted  somebody  to  hang,  for  somebody  must 
have  been   to   blame.     They  did  not  think  themselves   so 
much  to  blame   as   somebody  else.     In   this   temper   were 
shareholders,  when,  at  a  railway  meeting  in  York,  some  per- 
tinent questions  were  put  to  the  Railway  King.     His  replies 
were  not  satisfactory ;  and  the  questions  were  pushed  home. 
Mr.  Hudson   became   confused.     Angry  voices   rose    in  the 
meeting.     The  monarch  was  even  denounced.     A  committee 
of  investigation  was  appointed,  and  the  idol  of  the  railway 
world  was  straightway  dethroned.     A  howl  of  execration  rose 
from  his  deluded  worshippers ;  and  the  sycophants,  who  ha<i 
bowed  the  lowest   before  him  during  his  brief  reign,  were 
those  who  hissed  the  loudest  when  he  fell.     Tlie  gold  which 
he  had  put  in  their  pockets  might  still  be  heard  chinkin*^ 
there;  Imt  no  one  had  yet  found  theni  out,  and  they  joined  in 
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the  chorus  of  popular  indignation.  Then  committees  of  in- 
vestigation were  appointed  on  nearly  all  the  railways ;  able 
reports  by  patriotic  candidates  for  seats  at  boards  were  suc- 
cessively published ;  and^  railways  having  been  exorcised^  and 
one  of  its  evil  spirits  cast  out^  railway  virtue  was  again  sup- 
posed to  be  in  the  ascendant. 
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l^f/r^tUf^  K\uy!^  of  the  BelguuLs  wm  i:h#r  fine  Eizropean.  nb- 
riM'':ri  who  fs.»//r**^f'A  the  p<»Trerfal  iiL^riinenftfclity  of  railwaj* 
in  f\trf^'\t,^i\uy:  the  iri']f]i(th;U  reHoarceA  of  a  d^oq.  H^TEzbr 
r^f\f/\  \u  Ku'j\Mtf\  'I'iririj^  the  infancr  of  oar  nulv 
fffl^'Mf  he  ha/i  ff*:T-¥,u^\\y  iriApecterl  the  mlw^js  in  o] 
AnM  witiitfie/J  hirfi>>elf  of  their  decideii  snperioritj  oirio'  ^ 
kuowu  ui't'U^  of  tran-dt*  He  therefore  determiiMd  as  the 
^Tftrlieitt  fffAriWfU;  ]t(in(A  Ur  hf\(>yt  them  as  the  great  highroads 
of  hii".  ti*''//  kiri^Mom. 

H«-l/iurri  h;i/I  -/-arr^-ly  ^r-^rafje^l  from  the  thr>s  of  her  rev.> 
lutiofi,  ari'l  J^-opoM  }i;i/J  only  f>^.-**ri  a  -hort  time  calle»i  tti  the 
t.hrofi'-,  v/h'rfi  f;y  hi-t  oj >u\Xf\HJit\  the  fir-t  project  of  a  Belgian 
Ttx\\f/i%.'f  -^nt-'K  I/'tiJ  \i*-^f)Tfi  him.  It  wa^  a  m^'xiest  project  it  i-s 
f.rii'',  a  •■.iri^-;!'-  line  from  Antw^-rji  to  Lie^e,  re^^juiring  a  capital 
of  only  'UK)/KK)/.  J'nt  «mall  thoii;;(h  it  was,  his  miiii>ters 
ev#'n  \t'ivrft\  tJiat  the  jir^ijeet  waji  V)f)  ambitious,  and  that  the 
kin  J/  wai{  ;if>';ijt  to  <-mhark  hin  government  in  an  enterpri.se 
heyonJ  itw  Htn-n^h.  There  was  fiii  yet  only  the  experiment 
of  th*'  Liv*TjKHil  and  Manrhester  [i;Lss<'nger  railway  to  justify 
him  ;  hut  in  hin  ojiinion  that  liad  Ixfen  complete  antl  decisive, 

Thi-  hill  for  Mie  Aiitwc^qj  an<l  Liege  line  struggled  with 
diftirnlty  through  the  (rliamhers,  and  it  lK.*came  law  in  1834. 
Ilrfon-  Ih*'  measure  r«'e«'ive<l  h*gi slat ive  sanction,  the  plan  hail 
\h*vu  i-nlarg<'d,  and  powers  were  taken  to  construct  an  almost 
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entire  system  of  lines  embracing  the  principal  districts  of 
Belgium  ;   connecting  Brussels  with  all  the  chief  cities,  and 
extending  from  Ostend  eastward  to  the  Prussian  frontier,  and 
from  Antwerp  southward  to  the  French  frontier.     The  total 
extent  of  railway  thus  authorised  was  246  miles.   The  eventual 
success  of  this  measure  was  mainly  due  to  the  energy  and 
sagacious  enterprise  of  the  king.      He  foresaw  the  immense 
advantages  of  the  railway  system,  and  its  applicability  to 
the  wants  of  such  a  state  as  Belgium.     The  country  being 
rich  in  coal  and  minerals,  had  great  manufacturing  capa- 
bilities.    It  had  good  ports,  fine  navigable  rivers,  abundant 
canals,  and  an  industrious  teeming  population.     He  perceived 
railways  were  of  all  things  the  best  calcidated  to  bring  the  in- 
dustry of  the  country  into  full  play,  and  to  render  the  riches 
of  his  provinces  available  to  all  the  rest  of  the  kingdom. 
King   Leopold   therefore  openly  declared   himself  the  pro- 
moter of  public   railways  throughout  Belgium.     This  bold 
and  sagacious  policy  stands  in  most  favourable  contrast  to 
the  obstinate  course  pursued  by  our  own  free  and  enlightened 
government.     The  execution  of  the  works  was  immediately 
commenced,  the  money  being  provided  by  the  state.     Every 
official  influence  was  called  into  active  exertion  for  the  de- 
velopment of  these  great  enterprises.     Thus,  while  the  legis- 
lators of  England  were  allowing  private  projectors,  without 
the  slightest  legislative  direction,  to  scramble  in  the  lottery 
of  parliamentary  committees  for   competing   duplicate   and 
mutually  injurious  lines  of  railway,  at  a  frightful  waste  of 
money,  and  at  a  great  eventual  loss  to  the   public.  King 
Leopold  and  the  Belgian  legislature,  conceiving  it  to  be  one 
of  the  highest  ftmctions  of  a  government  to  provide  the  best 
possible  means  of  internal  communication  for  its  subjects, 
were  laying  the  foundations  of  a  complete  system  of  railways 
between  all  the  large  towns  and  cities  of  Belgium,  from  one 
end  of  the  kingdom  to  the  other*     Leopold's  object  was  to 
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secure  the  greatest  amount  of  national  good  with  the  least  ex- 
penditure of  money;  whereas,  had  it  heen  the  express  object 
of  the  British  legislature  to  secure  the  least  possible  amount 
of  national  good  at  the  greatest  expenditure,  ihey  could  not 
more  effectually  have  accomplished  their  purpose  than  by  the 
wasteful  system,  or  rather  by  the  want  of  all  system,  whidi 
they  adopted  in  railway  legislation.  In  order  also  to  prevent 
the  Belgian  enterprise  becoming  in  any  sort  converted  into  a 
stock-jobbing  speculation,  it  was  wisely  provided  that  the 
shares  were  not  to  be  quoted  on  the  Exchanges  at  Antwerp  or 
Brussels,  until  the  railway  was  actually  completed. 

Mr.  George  Stephenson  and  his  son,  as  the  leading  railway 
engineers  of  England,  were  consulted  by  the  King  of  the 
Belgians,  as  to  the  formation  of  the  most  efficient  system  of 
lines  throughout  his  kingdom,  as  early  as  the  year  1835. 
Further  improvements  of  the  system  were  recommended  and 
adopted ;  and  in  1837,  a  law  was  passed,  authorising  the  con- 
struction of  additional  lines, — ^from  Ghent  to  Mouscron  <m 
the  French  frontier,  —  from  Courtray  to  Toumai , —  from 
Brain-le-Comte  to  Namur, — with  several  smaller  branches. 
These,  with  the  lines  previously  authorised,  made  a  total 
length  of  341  English  miles. 

JVIuch  diligence  was  displayed  by  the  government  in  pu^Jh- 
ing  on  the  works;  the  representatives  of  the  people  in  the 
Chambers  now  surpassing  even  the  King  himself  in  their 
anticipation  of  the  great  public  benefits  to  be  derived  from 
railways.  The  first  twelve  miles  between  Brussels  and  Ma- 
lines  were  opened  in  1835,  a  year  after  the  passing  of  the 
law ;  and  successive  portions  were  opened  from  time  to  time, 
mitil  the  year  1844,  when  the  entire  national  system  was 
completed  and  opened,  after  a  total  outlay  on  works,  stations, 
and  plant,  of  about  six  and  a  half  millions  sterling.  Never 
did  any  legislature  expend  public  money  in  a  wiser  manner 
for  the  promotion  of  the  common  good. 
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As  the  Belgian  lines  were  executed  as  an  entire  system  by 
the  state^  there  was  no  wasteful  parliamentary  expenditure, 
and  no  construction  of  unnecessary  duplicate  lines ;  the  whole 
capital  invested  was  remunerative ;  and  the  Belgian  people 
thus  obtained  the  full  advantages  of  railways  at  less  than  one- 
half  the  average  cost  of  those  in  England.  With  consummate 
folly,  the  English  legislature  granted  duplicate  lines,  on  the 
supposition  that  the  competition  of  rival  companies  would 
prevent  monopoly.  This  was  the  free-trade  idea  run  mad. 
As  Mr.  Bobert  Stephenson  has  described  the  case  in  a  few 
words :  —  "  Where  combination  is  practicable,  competition  is 
impossible.''  The  English  legislature,  having  encouraged 
the  formation  of  lines  for  the  purposes  of  competition,  were 
parties  to  a  ruinous  waste  of  money  for  this  object,  which 
they  found  in  the  end  only  defeated  itself. 

In  consideration  of  Mr.  Stephenson's  valuable  assistance  in 
respect  of  the  Belgian  scheme  of  railways,  and  the  distin- 
guished services  which  he  had  rendered  to  civilisation  by  his 
successful  application  of  the  locomotive  to  the  improve- 
ment of  the  internal  communications  of  all  countries.  King 
Leopold,  in  May  1835,  appointed  him  a  Knight  of  the  Order 
of  Leopold.  For  the  same  reasons,  the  same  honour  was 
afterwards,  in  1841,  conferred  on  Mr.  Bobert  Stephenson,  by 
royal  ordinance. 

When  the  success  of  railways  was  no  longer  matter  of  con- 
jecture, capitalists  were  ready  to  come  forward  and  undertake 
their  formation, without  aid  from  the  Belgian  government;  and 
several  independent  companies  were  formed  in  England  for 
the  construction  of  new  lines  in  Belgium.  Mr.  Stephenson  was 
professionally  consulted  respecting  several  of  these  in  the  year 
1 845.  The  Sambre  and  Meuse  Company  having  obtained  the 
concession  of  a  line  from  the  Belgian  legislature  *,  Mr.  Ste- 

*  The  king,  in  his  speech  to  the  Chambers,  in  opening  the  session  of  1845, 
said,  **  Eret  since  the  National  Bailwajs  ba?e  reached  the  IVench  and  German 
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bodying  the  result  of  their  investigations,  which  was  after- 
wards presented  to  the  Sambre  and  Mouse  Company,  and 
published. 

The  engineers  of  Belgium  took  the  opportunity  of  Mr. 
Stephenson's  visit  to  their  country  to  invite  him  to  a  magni- 
ficent banquet  at  Brussels.  The  Public  Hall,  in  which  they 
entertained  him,  was  gaily  decorated  with  flags,  prominent 
amongst  which  was  the  Union  Jack,  in  honour  of  their  distin- 
guished guest.  A  handsome  marble  pedestal,  ornamented 
with  the  bust  of  Mr.  Stephenson,  crowned  with  laurels,  occu- 
pied one  end  of  the  room.  The  chair  was  occupied  by  M. 
Massui,  the  Chief  Director  of  the  National  Bailways  of  Bel- 
gium ;  and  the  most  eminent  scientific  men  in  the  kingdom 
were  present.  Their  reception  of  "  the  father  of  railways,** 
was  of  the  most  enthusiastic  description.  Mr«  Stephenson 
was  greatly  pleased  with  the  entertainment.  Not  the  least 
interesting  incident  of  the  evening  was  his  observing,  when 
the  dinner  was  about  half  over,  a  model  of  a  locomotive 
engine  placed  upon  the  centre  table,  under  a  triumphal  arch. 
Turning  suddenly  to  his  friend  Sopwith,  he  exclaimed,  "  Do 
you  see  the  *  Rocket?' "  It  was  indeed  the  model  of  that  cele- 
brated engine ;  and  Mr.  Stephenson  prized  the  compliment 
thus  paid  him,  perhaps  more  than  all  the  encomiums  of  the 
evening. 

The  next  day  (April  5th)  King  Leopold  desired  a  private 
interview  with  him  at  the  royal  palace  of  Laaken,  near  Brus- 
sels. Accompanied  by  Mr.  Sopwith,  he  proceeded  thither, 
and  was  very  cordially  received  by  his  majesty.  Nothing  was 
more  remarkable  in  Mr.  Stephenson  than  his  extreme  ease 
and  self-possession  in  the  presence  of  distinguished  and 
highly-educated  persons.  His  bearing  was  gentlemanly, 
simple,  and  unpretending ;  and  it  would  never  have  been  sus- 
pected, from  his  deportment,  that  he  had  received  his  early 
education  in  a  coal-pit>  and* had  grown  up  to  manhood  a 
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ner  in  which  the  geological  foundations  of  his  kingdom  had 
been  laid ! 

In  the  course  of  the  same  year  Mr.  Stephenson  paid  a 
second  visit  to  Belgium^  for  the  purpose  of  examining  the 
direction  of  the  proposed  West  Flanders  Railway,  and  of  sug- 
gesting any  alterations  which  his  judgment  might  point  out. 
He  was  accompanied  on  this  occasion  by  his  friend  Mr.  Star- 
buck,  and  by  Mr.  Henderson,  the  engineer  of  the  line.  The 
results  of  his  investigations  were  set  forth  in  his  report  of 
August,  1845,  in  which  he  recommended  several  important 
alterations,  with  a  view  to  facilitate  the  execution  of  the 
works,  and  to  increase  the  traffic  of  the  line.  The  inspection 
of  the  country  lasted  ten  days.  After  the  concession  of  the 
line  had  been  made  to  the  English  company,  other  parties 
appeared  in  the  field,  and  projected  lines  which,  if  carried 
out,  would  seriously  affect  the  success  of  the  West  Flanders 
project  The  Government  of  King  Leopold,  however,  on  a 
representation  to  this  effect  having  been  made  to  them,  at 
once  distinctly  stated  that  the  lines  already  conceded  would 
always  be  protected,  and  that  no  new  lines  would  be  con- 
ceded, however  little  they  might  affect  those  already  existing, 
without  the  proprietors  of  the  latter  being  fully  heard. 

Mr.  Stephenson  had  scarcely  returned  from  this  second 
visit  to  Belgium,  before  he  was  requested  to  proceed  to  Spain, 
for  the  purpose  of  examining  and  reporting  upon  a  project 
then  on  foot  for  constructing  "the  Eoyal  North  of  Spain 
Railway."  He  set  out  from  London  in  the  middle  of  Sep- 
tember, accompanied  by  Sir  Joshua  Walmsley  and  several 
other  gentlemen  interested  in  the  project.  A  concession  had 
been  made  by  the  Spanish  government  of  a  line  of  railway 
from  Madrid  to  the  Baj  of  Biscay,  and  a  niunerous  staff  of 
engineers  was  engaged  in  surveying  the  proposed  line.  The 
directors  of  the  company  had  declined  making  the  necessary 
deposits  imtil  more  favourable  terms  had  been  secured,  and 
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bridge  cannot  stand ;  it  is  impossible  that  it  can  sustain  the 
necessary  pressure.  Supposing  a  large  body  of  troops  to 
march  over  it,  there  would  be  so  much  oscillation  as  to  cause 
the  greatest  danger ;  in  fact,  it  could  not  stand."  And  he  de- 
termined to  write  to  the  public  authorities,  warning  them  on 
the  subject;  which  he  did.  His  judgment  proved  to  be  quite 
correct,  for  only  a  few  years  after,  no  improvement  having 
been  made  in  the  bridge,  a  body  of  troops  marching  over  it 
under  the  precise  circumstances  which  he  had  imagined,  the 
chains  broke,  the  men  were  precipitated  into  the  river,  and 
many  lives  were  lost. 

They  soon  reached  the  great  chain  of  the  Pyrenees,  and 
crossed  over  into  Spain.  It  was  on  a  Sunday  evening,  after  a 
long  day's  toilsome  journey  through  the  mountains,  that  the 
party  suddenly  found  themselves  in  one  of  those  beautiful 
secluded  valleys  lying  amongst  the  Western  Pyrenees.  A 
small  hamlet  lay  before  them,  consisting  of  some  thirty  or 
forty  houses  and  a  fine  old  church.  The  sun  was  low  on  the 
horizon,  and,  under  the  wide  porch,  beneath  the  shadow  of  the 
church,  were  seated  nearly  all  the  inhabitants  of  the  place. 
They  were  dressed  in  their  holiday  attire.  The  delightful 
bits  of  red  and  rich  amber  colour  of  the  women,  and  the  gay 
sashes  of  the  men,  formed  a  striking  picture,  on  which  the 
travellers  gazed  in  silent  admiration.  It  was  something  en- 
tirely novel  and  unexpected.  Beside  the  villagers  sat  two 
venerable  old  men,  whose  canonical  hats  indicated  their  quality 
of  village  pastors.  Two  groups  of  young  women  and  children 
were  dancing  outside  the  porch  to  the  accompaniment  of  a 
simple  pipe ;  and  within  a  hundred  yards  of  them,  some  of 
the  youths  of  the  village  were  disporting  themselves  in 
athletic  exercises;  the  whole  being  carried  on  beneath  the 
fostering  care  of  the  old  church,  and  with  the  sanction  of  its 
ministers.  It  was  a  beautiful  scene,  and  deeply  moved  the 
travellers   as   they  approached  the  principal  group.     The 
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villagers  greeted  them  ooturteoody,  supplied  their  present 
wants,  and  pressed  upon  them  some  fine  melons,  faroogfat 
firom  their  adjoining  gardens.  Mr.  Stephenson  nsed  afters 
wards  to  look  back  upon  that  simple  scene,  and  speak  of 
it  as  one  of  the  most  charming  pastorals  he  had  ever  wit- 
nessed. 

They  shortly  reached  the  site  of  the  proposed  railway, 
passing  through  Inm,  St.  Sebastian,  St.  Andero,  and  Bilbao, 
at  which  places  they  met  deputations  of  the  principal  inha- 
bitants who  were  interested  in  the  subject  of  their  journey. 
At  Baynosa  Mr.  Stephenson  carefully  examined  the  moun- 
tain passes  and  ravines  through  which  a  railway  could  be 
formed.  He  rose  at  break  of  day,  and  surveyed  until  the 
darkness  set  in ;  and  firequently  his  resting-place  at  night  was 
the  floor  of  some  miserable  hoveL  He  was  thus  laboriously 
occupied  for  ten  days,  after  which  he  proceeded  across  the 
province  of  Old  Castile  towards  Madrid,  surveying  as  he 
went.  The  proposed  plan  included  the  purchase  of  the  canal 
Castile;  and  that  property  was  also  surveyed.  He  next  pro- 
ceeded to  El  Escorial,  situated  at  the  foot  of  the  Gxiadarrama 
mountains,  through  which  he  found  that  it  would  be  necessary 
to  construct  two  formidable  tunnels ;  added  to  which  he  ascer- 
tained that  the  coimtry  between  El  Escorial  and  Madrid  was 
of  a  very  diflfienlt  and  expensive  character  to  work  through. 
Taking  these  circumstances  into  accoimt^  and  looking  at  the 
expected  traffic  on  the  proposed  line,  Sir  Joshua  Walmsley, 
acting  under  the  advice  of  Mr.  Stephenson,  ofiered  to  con- 
struct the  line  from  Madrid  to  the  Bay  of  Biscay,  only  on  con- 
dition that  the  requisite  land  was  given  to  the  Company  for  the 
purpose,  that  they  should  be  allowed  every  facility  for  cutting 
such  timber  belonging  to  the  Crown  as  might  be  required  for 
the  purposes  of  the  railway ;  and  also  that  the  materials  re- 
quired from  abroad  for  the  construction  of  the  line  should 
be  admitted  free  of  duty.      In  return  for  these  concessions 
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the  Company  offered  to  clothe  and  feed  several  thousands  of 
convicts  while  engaged  in  the  execution  of  the  earthworks. 
General  Narvaez,  afterwards  Duke  of  Valencia,  received  Sir 
Joshua  Walmsley  and  Mr.  Stephenson  on  the  subject  of  their 
proposition,  and  expressed  his  willingness  to  close  with  them ; 
but  it  was  necessary  that  other  influential  parties  should  also 
give  their  concurrence  before  the  scheme  could  be  carried 
into  effect  The  deputation  waited  ten  days  to  receive  the 
answer  of  the  Spanish  Gh)vemment ;  but  no  answer  of  any 
kind  was  vouchsafed.  Mr.  Stephenson  accordingly  dissuaded 
his  friend  from  making  the  necessary  deposit  at  Madrid. 
Besides,  he  had  by  this  time  formed  an  unfavourable  opinion 
of  the  entire  project,  and  considered  that  the  traffic  would 
not  amount  to  one-eighth  of  the  estimate. 

Mr.  Stephenson  was  now  anxious  to  be  in  England.  During 
the  journey  homeward  he  often  spoke  with  affection  of  friends 
and  relatives ;  and  when  apparently  absorbed  by  other  matters, 
he  would  revert  to  what  he  thought  might  then  be  passing 
at  home.  Urgent  business  required  his  presence  in  London 
on  the  last  day  of  November.  They  travelled,  therefore, 
almost  continuously  day  and  night;  and  the  fatigue  conse- 
quent on  the  journey,  added  to  the  privations  voluntarily 
endured  by  Mr.  Stephenson  while  carrying  on  the  survey 
among  the  Spanish  mountains,  began  to  tell  seriously  on  his 
health.  By  the  time  he  reached  Paris,  he  was  evidently  ill ; 
but  he  nevertheless  determined  on  proceeding.  He  reached 
Havre  in  time  for  the  Southampton  boat ;  but  when  on  board, 
pleurisy  developed  itself,  and  it  was  necessary  to  bleed  him 
freely.  During  the  voyage,  he  spent  his  time  chiefly  in  dic- 
tating letters  and  reports  to  Sir  Joshua  Walmsley,  who  never 
left  him,  and  whose  kindness  on  the  occasion  he  gratefully 
remembered.  His  friend  was  struck  by  the  clearness  of  his 
dictated  composition,  which  exhibited  a  vigour  and  conden- 
sation which  to  him  seemed  marvellous.    Afl;er  a  few  weeks' 
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Towards  the  close  of  his  life,  Mr.  Stephenson  almost  entirely 
withdrew  from  the  active  pursuit  of  his  profession  as  a  rail- 
way engineer.  He  devoted  himself  chiefly  to  his  extensive 
collieries  at  Clay  Cross  and  his  lime-works  at  Ambergate, 
taking  a  local  interest  only  in  such  projected  lines  of  railway 
as  were  calculated  to  open  up  new  markets  for  their  products. 
Hence  he  actively  promoted  the  Ambergate  and  Manchester 
Eailway,  which  received  the  sanction  of  Parliament  in  1848. 
It  was  the  last  line  in  the  promotion  of  which  he  took  any 
part. 

He  also  devoted  much  of  his  time  -at  Tapton  to  horticul- 
tural pursuits,  and  carried  on  farming  operations  with  consi- 
derable success.  He  lived  the  life  of  a  country  gentleman  of 
ample  means, —  feeding  stock,  experimenting  in  manure,  and 
attending  the  agricultural  meetings  of  his  neighbourhood. 
When  he  took  part  in  their  discussions,  he  brought  the  same 
practical  and  vigorous  mind  to  bear  upon  the  various  questions 
of  tillage,  drainage,  and  farm  economy,  which  he  had  formerly 
done  in  mechanical  and  engineering  matters.  At  one  of  the 
meetings  of  the  North  Derbyshire  Agricultural  Society  he 
favoured  the  assembled  farmers  with  an  explanation  of  his 
theory  of  vegetation.  The  practical  conclusion  to  which  it  led 
him  was,  that  the  agriculturist  ought  to  give  as  much  light 
and  heat  to  the  soil  as  possible.  At  the  same  time  he  stated 
his  opinion,  that  in  some  cold  soils  water  contributed  to  pro- 
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mote  vegetation,  rather  than  to  impede  it  as  waa  geneisUy 
believed ;  for  the  water,  being  expoaed  to  tlie  sun  and  atauh 
sphere,  became  specifically  warmer  than  the  eartJi  it  covered, 
and  when  it  afterwards  irrigated  the  fields  it  conveyed  tliiB 
additional  heat  to  the  soil  which  it  permeated. 

But  his  chief  delight  was  in  his  pineries;,  greenhouses^  and 
melon  frames ;  and  he  was  now  as  eager  to  excel  all  other 
growers  of  fruits  and  vegetables  in  the  neighbourhood  as 
he  had  been  to  surpass  the  villagers  of  Killingwoith  in  the 
production  of  gigantic  leeks  and  cabbages  thirty  years  befonsL 
At  one  agricultural  meeting,  he  stated  that  he  intended  yet  to 
grow  pine-apples  at  Tapton  as  big  as  pumpkina  The  only 
man  in  the  county  to  whom  he  would  ''knock  under"  was  his 
friend  Paxton,  and  he  was  so  old  in  the  service  and  so  skilful 
that  he  could  scarcely  hope  to  beat  him. 

He  took  much  pride  in  his  growth  of  cucumbers.  He 
raised  them  very  fine  and  large,  but  he  could  not  "mA« 
them  grow  straight.  Place  them  as  he  would,  notwithstand- 
ing all  his  propping  of  them,  and  humouring  them  by  modi- 
fying the  application  of  heat  and  the  admission  of  light  for 
the  purpose  of  effecting  his  object,  they  would  still  insist  on 
growing  crooked  in  their  own  way.  At  last  he  had  a  number 
of  glass  cylinders  made,  into  which  the  growing  cucumbers 
were  inserted,  and  then  he  succeeded  in  growing  them  per- 
fectly straight  Carrying  one  of  the  new  products  into  Ids 
house  one  day,  and  exhibiting  it  to  a  party  of  visitors,  he 
ti)ld  them  of  tlie  expedient  he  had  adopteii,  and  added  glee- 
fully, "  I  think  I  have  bothered  them  noo !" 

All  his  early  affection  for  birds  and  animals  revive*!.  He 
had  fjivourite  dogs,  and  cows,  and  horses ;  and  again  he  began 
to  keep  rabbits,  and  to  pride  himself  on  the  beauty  of  his 
br(»ed.  There  was  not  a  bird's  nest  upon  the  grounds  that  he 
did  not  know  of;  and  from  day  to  day  he  went  round  watching 
the  progress  which  the  birds  made  with  their  building,  care- 
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fully  guarding  them  from  injury.  No  one  was  more  minutely 
acquainted  with  the  habits  of  British  birds,  the  result  of  a 
long,  loving,  and  close  observation  of  nature. 

At  Tapton  he  remembered  the  failure  of  his  early  experi- 
ment in  hatching  birds'  eggs  by  heat,  and  he  now  performed 
it  successfully,  being  able  to  secure  a  proper  apparatus  for 
maintaining  a  imiform  temperature.  He  was  also  curious 
about  the  breeding  and  fattening  of  fowls;  and  when  his 
friend  Edward  Pease  of  Darlington  visited  him  at  Tapton, 
he  explained  a  method  which  he  had  invented  for  fattening 
chickens  in  half  the  usual  time.  The  chickens  were  shut 
up  in  boxes,  which  were  so  made  as  to  exclude  the  light. 
Dividing  the  day  into  two  or  three  parts,  the  chickens  were 
shut  up  at  each  period  after  a  heavy  feed,  and  went  to  sleep. 
The  plan  proved  very  successful,  and  Mr.  Stephenson  jocu- 
larly said  that  if  he  were  to  devote  himself  to  chickens  he 
could  soon  make  a  little  fortune. 

While  thus  occupied  in  his  country  house  at  Tapton, 
many  persons  continued  to  seek  his  advice  on  subjects  con- 
nected with  mechanical  engineering.  Inventors  sent  their 
plans  to  him,  and  his  approval  was  regarded  as  a  passport  to 
success.  He  was  always  ready  to  consider  the  plans  thus  sub- 
mitted. Sometimes  it  was  a  paddle-boat  for  canals,  or  a  new 
break  for  railway  trains,  or  a  steam-gauge,  or  a  patent  axle. 
If  his  reply  proved  favourable,  the  inventor  occasionally 
seized  the  opportimity  of  circulating  or  advertising  it,  often 
without  asking  his  permission. 

One  gentleman  requested  his  opinion  respecting  his  '^  anti- 
friction wheeled  carriages,"  to  which  a  very  civil  letter  was 
sent  in  reply,  containing  some  useful  hints,  and  offering  to 
subscribe  towards  having  a  carriage  properly  constructed  after 
a  carefully  prepared  model,  but  cautioning  the  inventor 
against  being  over-sanguine.  ''If  I  can  be  the  means  of 
helping  you,**  said  he,  "  I  shall  be  glad  to  do  so ;  but  I  should 
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it  be  juBtified  in  leading  you  or  any  other  peison  to  spend 

Kiaey  without  any  cbance  of  getting  it  baci  ^ain."     Tliif 

tter  was  immediately  published  in  the  railway  p^Kis  by 

die  happy   inventor,  with  a  quantity  of  doggrel  ^jpended; 

bnt  if  ihe  proposed  wheel  ran  no  smoother  than  the  rhymes 

it  oould  not  have  been  worth  macli." 

Another  inventor  induced         mtual   biend  to  writ«  re- 
questing his  opinion  respect         n  improyed  steam-boat  for 
the  worldiig  of  canals.     He  wi        in  reply,  commeoding  the 
vlao  of  the  boat,  but  at  the  same  time  expressing  his  behef 
i&t  "  no  boat  can  lie  made         '  to  work  against  the  loco- 
lotive."     \M)eii  Beale's  Rota4ui     Engine  came  out,  although 
fltertaining  a  strong  opinion  af     nst  it,  he  nevertheless  sub- 
^bed  a  sum  of  money  for  the  purpose  of  having  it  iaiily 
tried.     A  boat  was  fitted  up  with  the  engine,  and  the  trial 
came  off  at  Vanuoutli,     After  describing  the  experiment  at  a 
meeting  of  the  mechanical  engineers,  be  said,  "  When  the 
engine  waa  put  to  work,  we  could  not  get  the  boat  to  more 
forward,  and  the  esperiment  ftuled.     We  managed  indeed  to 
.  get  the  boat  to  sea,  but  it  cost  me  and  the  party  40L  to  bring 
her  back  again." 

While  Air.  Stephenson  was  in  the  full  tide  of  railway  busi- 
ness in  London,  these  frequent  applications  of  inventors  to . 

*  Take  tho  Ibllowmg  specimen  :  — 

"I  saw  your  son  Robert,  oh  fie  I  oh  fls  I 

He  looked  upon  me  wi^  diidaia  i 

His  father  coald  see,  with  half  an  cje, 

Far  more  tiuax  I  coald  explain. 

"  Ho  wonldn't  allow  me  to  lesTB  him  mj  tnodeb. 
Or  a  drawing,  nor  jet  read  mj  rhTHie  i 
For  MONji  eamt  to  him  tci'lA  cmeKd  »tdd\»t. 
Which  oceupied  hat/ of  hit  Hmt.' 
Hie  iMt  two  line*  Kate  ■  fact  beyond  dl«pDt«.     The  nnmber  of 
connMion  with  railwaji  thniit  apon  tlie  Heun.  Stepbnuoa  for  I 
dniing  the  railwaf  mania,  wad  klmott  beyond  compatatkn. 
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submit  their  plans  for  his  consideration  had  not  always  been  so 
favourably  received.  They  broke  in  upon  him  at  a  time  when 
every  moment  was  precious,  pre-engaged  by  railway  companies 
with  large  interests  at  stake.  Absorbed  by  work,  and  his  mind 
full  of  the  business  in  hand,  it  was  scarcely  to  be  expected 
that  he  should  listen  with  patience  to  plans  fifty  times  before 
proposed  and  rejected,  —  to  crude  and  wild  theories  believed 
in  only  by  their  projectors.  But  when  he  had  secured  leisure, 
and  could  call  his  time  his  own,  he  was  always  ready  to  give 
an  ear  to  those  who  consulted  him  upon  such  subjects.  Thus, 
when  Mr.  Smith  of  Nottingham,  an  ingenious  person  in 
himible  life,  waited  upon  him  with  his  invention  of  a  steam- 
gauge,  for  the  purpose  of  obtaining  his  patronage  and  assist- 
ance, Mr,  Stephenson  at  once  saw  its  uses,  and  said  "  Oh  1  I 
understand  it  altogether ;  it  will  do  very  welL"  Overjoyed  with 
this  approval,  and  with  the  practical  suggestions  with  which 
it  was  accompanied,  the  inventor  said,  "  Before  I  leave,  will 
you  be  pleased  to  tell  me  what  is  your  charge?"  " Charge  1" 
replied  Mr.  Stephenson,  "  Oh,  nonsense !  I  make  no  charge ; 
but  m  tell  you  what  you  must  do;  Send  your  instrument 
down  to  my  works,  and  I'll  attach  it  to  one  of  my  boilers  and 
prove  it.  I  will  do  more  ;  I  will  put  it  in  the  papers  for 
you,  and  invite  the  public  to  come  and  examine  it  at  work, 
and  afterwards  purchase  it  myself,  if  it  answers  as  I  expect  it 
will  do."  He  was  as  good  as  his  word,  for  he  shortly  after 
published  the  following  letter  in  the  daily  papers,  dated 
Tapton  House,  Chesterfield,  Oct  15th,  1847:  "A  most 
important  invention  has  been  submitted  to  me  for  my  ap- 
proval, patented  by  a  Mr.  Smith  of  Nottingham,  and  in- 
tended to  indicate  the  strength  of  steam  in  steam-engine 
boilers.  It  is  particularly  adapted  for  steam-boats,  and  can 
be  placed  in  the  cabin,  on  deck,  or  on  any  other  part  of  the 
vessel,  where  it  may  be  seen  by  every  passenger  on  board. 
It  may  also  be  fixed  in  the  office  of  every  manufieu^ry  where 

a  G 


450  LIFE  OF  OEORGB  STEPHENSON.  [cBAP.  xxznx; 

a  steam-engine  is  used,  at  a  considerable  distance  from  the 
boiler.  I  am  so  much  pleased  with  it  that  I  have  put  one 
up  at  one  of  my  own  collieries;  it  is  some  distance  from 
the  boiler,  in  another  house,  and  works  most  beautifully, 
showing  the  rise  and  £eJ1  of  the  steam  in  the  most  delicate 
manner.  The  indicator  is  like  th^  fetce  of  a  clock,  ¥rith  a 
pointer,  making  one  revolution  in  measuring  from  lib.  to 
lOOlbs.  upon  the  square  inch  of  the  pressure  of  steam ;  it  is 
quite  from  under  the  control  of  the  engineer,  or  any  other 
person,  so  that  its  indications  may  be  relied  upon ;  and  the 
construction  is  so  simple  that  it  is  scarcely  possible  for  it  to 
get  out  9f  order.  I  might  give  a  full  explanation  of  the 
machine,  but  I  think  it  best  to  leave  that  to  the  inventor 
himself.  The  numerous  and  appalling  accidents  which  have 
occurred  from  the  bursting  of  steam-boat  boilers  have  induced 
me  to  give  you  these  observations^  which  I  think  desirable  to 
be  laid  before  the  public  I  may  state  that  I  have  no 
pecuniary  interest  in  the  scheme ;  but  being  the  first  person 
to  whom  it  has  been  shown,  and  the  first  to  make  use  of  it,  I 
feel  it  a  duty  I  owe  to  the  inventor,  as  well  as  the  public, 
to  make  it  as  universally  known  as  possible.  The  indicator  is 
put  up  at  Tapton  colliery,  near  Chesterfield,  and  may  be  seen 
any  day,  by  any  respectable  person." 

Mr.  Stephenson  also  occupied  some  of  his  spare  time, 
while  at  Tapton,  in  devising  improvements  in  locomotive 
engines  and  railway  carriages,  still  aiming  at  perfecting  the 
great  system  which  he  had  originated.  Thus,  in  1846,  he 
brought  out  his  design  of  a  three-cylinder  locomotive, — the 
two  outside  cylinders  acting  together  in  the  same  pljme,  the 
third  cylinder,  with  a  crank  in  the  middle  of  the  axle,  acting 
at  right  angles  to  the  plane  and  crank  pins  of  the  two  other 
cylinders.  The  middle  cylinder  was  double  the  diameter 
of  the  others,  and  its  compensating  action  neutralised  the 
tendency  to  oscillate,  which  was  a  defect  in  the  long-boiler 
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outside-cylinder  engines,  as  originally  constructei  Although 
this  new  engine  was  very  ingenious,  and  acted  with  great 
power,  it  has  not  come  into  general  use,  in  consequence  of 
the  somewhat  greater  expense  of  its  construction  and  working. 
The  oscillation,  also,  of  the  outside-cylinder  engines,  which 
this  invention  was  designed  to  correct,  has  since  been  obviated 
by  an  improvement  in  their  design  and  structure.  A  three- 
cylinder  engine  was,  however,  constructed  by  way  of  experi- 
ment, for  the  North  Eastern  Bailway,  on  which  line  it  still 
continues  in  efficient  work. 

In  1847,  Mr.  Stephenson  invented  a  new  self-acting  brake, 
after  a  plan  which  had  occupied  his  attention  for  many  years, 
and  which  had  been  partially  adopted  on  the  Liverpool  and 
Manchester  Bailway  during  the  time  that  he  was  its  acting 
engineer.  He  now  communicated  a  paper  on  the  subject, 
accompanied  by  a  beautiful  model,  to  the  Institute  of  Me- 
chanical Engineers  at  Birmingham,  of  which  he  was  president. 
The  great  recommendation  of  the  plan  was  its  simplicity  and 
cheapness.  "Any  effectual  plan,"  he  said,  "for  increasing 
the  safety  of  railway  travelling  is,  in  my  mind,  of  such  vital 
importance,  that  I  prefer  laying  my  scheme  open  to  the 
world  to  taking  out  a  patent  for  it;  and  it  will  be  a  source 
of  great  pleasure  to  me  to  know  that  it  has  been  the  means 
of  saving  even  one  human  life  from  destruction,  or  that  it 
has  prevented  one  serious  concussion."* 

In  1847,  the  year  before  his  death,  Mr.  Stephenson  was 
invited  to  join  a  distinguished  party  at  Sir  Bobert  Peel's 
mansion  at  Drayton  Manor,  and  to  assist  in  the  ceremony  of 
formally  opening  the  Trent  Valley  Bailway,  which  had  been 
originally  designed  and  laid  out  by  him  many  years  before. 
The  first  sod  of  the  railway  was  cut  by  the  Prime  Minister 


•  See  also  the  "  Practical  Mechanic's  Journal,'*  voL  I  p.  53.,  for  a  descrip- 
tion of  the  Self-acting  Brake. 
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iTCa£n;r  "arriio.  "arf  3it:*r±.  re  Grsi^ru  AV-r-cri*  ftcknow- 
•*£  Tit-  "Tfcjc  -j^Ti.rxiiZ.'^:  ::  nLjTijSw  ii^  tcc-iin^  lo  improTe 
zL'Srzkrr  L*-fzc.*y^  :•:  ii-e  ^.-rnTrr.  Ar.i  rer^re^seniatiTes 
fr.'C  *•:.£••  xcT^.trfcii.c.^  ^ri:*  "Ifre  7v  icki::"«"IeiA??  the  great 

tmi-ftjci-fC-  izji  y:cV"g  ^iJdA5e^  :f  thr^ir  n???wct:Te  towns  and 
ciTi-esw  Ar2:c:rs:  ":b:«?e  rires^ec*  »'-■:  cvj'^'^-i  n::  fiail  to  contrast 
tbc  --:▼  rrlinrf.fcr:  sri^oee*  ::  rfci2wiY->  mith  the  dismal  fore- 
K>iir;r?  n'tter^ec  r»>ftrr  rears  Hrfcce,  ^ns  Mr.  \^llliam  Yatea 
Pi-e-L  -roe  c:  th-e  takrliest  s:pp:rter?  of  the  Liverpool  and 
Maz.^'i^ester  Kiilw-Av. 

Sir  Robert  Peel  rt.%:e  a  capital  speech  od  the  occasion, 
pointing  out  that,  at  a  lemo-te  perivvl  in  the  history  of  British 

*  Speech  d  Arzhiemcac   Uo^tcn  mi  the  cf^ning  oT  the  Treat   VaUer 
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high  roads,  2000  years  ago,  Julius  Agricola,  who  united  in 
his  person  both  engineer  and  contractor, — being  the  Ste- 
phenson and  Brassey  of  his  day, —  had  formed  a  direct  line 
of  communication  between  London  and  Chester,  though  with 
unfavourable  gradients.  As  to  the  immense  advantages  of 
railways,  there  could  be  no  manner  of  doubt ;  they  were,  in 
his  judgment,  "  destined  to  eflFect  a  greater  social  revolution 
than  any  invention  since  the  art  of  printing  was  discovered ;" 
tending,  as  they  did,  to  promote  the  moral  and  social  wel&re, 
and  to  advance  the  political  security  of  the  kingdom;  to 
establish  new  bonds  of  connection  between  England  and 
Ireland,  and  to  develop  the  industrial  energies  and  resources 
of  both  coimtries. 

Mr.  Stephenson,  in  replying,  said,  that,  although  the 
company  might  measure  the  embarrassment  which  a  person 
was  likely  to  feel  in  rising  to  address  such  an  assembly  as 
that  now  before  him,  they  could  not  measure  the  gratification 
which  he  felt  at  the  position  of  confidence  and  honour  in 
which  he  stood  that  day.  "  When,"  he  said,  "  I  look  back  to 
the  time  when  I  first  projected  a  locomotive  railway  in  this 
neighbourhood,  I  cannot  but  feel  astonished  at  the  opinions 
which  then  prevailed.  We  were  told,  even  by  celebrated  en- 
gineers, that  it  would  be  impossible  ever  to  establish  rail- 
ways. Judge,  then,  how  proud  must  now  be  the  feelings 
of  one  who,  foreseeing  the  results  of  railways,  has  risen  from 
the  lower  ranks  on  their  success  I  I  may  venture  to  make  a 
reference  to  what  the  right  honourable  baronet  said  relative 
to  Julius  Agricola  and  a  direct  line.  If  Julius  Agricola  laid 
down  the  most  direct  lines,  it  must  be  recollected  that  he 
had  no  heavy  goods'  trains  to  provide  for,  and  gradients  were 
of  no  consequence.  The  line  that  general  took  was  probably 
very  good  for  his  troops,  where  the  hills  Would  serve  to 
establish  his  watches;  but  such  lines  would  be  in  no  way 
applicable  at  the  present  day,  where  the  road  is  covered  with 

o  a  3 


Vg»y  S^jfj^  izaca§  pRfK^&i  hr  dw  koooiatiTe.     What  we 
zt.-^  if  &  road  viih  sneii  gndiait&  thu  ladomodTes 
«tie  %>  cany  die  Ipcsriest  k«ds  tf  the  lemgt  expense. 
T^  rizsa  ^jocKowJtit  l^rGoet  vill  exrase  zoe  if  I  sar,  that 
v>  biTe  a  Sae  ihat  if  dxrsct  is  not  the  main  thing.     Had  he 
fcodieii  dke  livs  cf  ps^etical  nKchanics  as  I  hare  done,  he 
vciizSi.  liccbdeaE^  iuTe  lesaniMi  s^jod  gradients  as  one  of  the 
i&CHX   ixDpottani   cooskAenSMwa  in  a  raQvaj.     I   will   also 
temme  u>  aaj  a  w<;<d  as  to  the  hroad  gaoge^     I  am  afraid 
tksi  this  is  aifeGther  miscoiicepdon.  almQSt  as  great  as  the 
wtMaosfhene  nilwar;  cnhr  ther  hare  h^  the  adrantage  of 
mj  fginfff  to  diag  them  thrDogh.    The  Gnal  Western 
ccmmencei  cfKradoos  br  eikd€aToaring  to  hare  eveiything 
diffacnt  from  ii& — a  different  gMige  and  different  engines. 
They  pot  the  botkr  on  cue  carriage  and  the  engine  on 
aiKxher.  and  they  used  tak4ee%  wheel%  whidi  were  to  go  at 
a  hundred  miles  an  hour.    But  what  became  of  those  en* 
gines?    They  required  porters  to  help  them  out   of  the 
£tan-:4i :  and  then  they  would  not  work.     Lnddly,  howeTer, 
we  ha»i   sent   ihem  one  engine  frc»m  Newcastle,  called  the 
'  N orLh  Star/  to  cany  on  :he  tra^c :  and  ihouirh,  like  a  Lorse, 
an  e^i^rine  nr»]uire>  rest,  yet  i:  was  c«>ntiniiallv  l>eing  called 
out  to   biins^  in   the  t^am^,  therebv  doini:  Jouble  dutv  in 
cc-nducting  the  traffic  for  which   the   original   brLiad    gauge 
engines  were  f«:»un«i  incaj-iable." 

Nothing  had  r^ccurred  to  weaken  his  Ci»ntidence  in  the  loco- 
motive:  it  had  gone  on  increasing  in  po»wtfr  and  efficiency, 
perfected  by  the  laK'ur?  of  a  succession  of  eminent  engineers, 
chief  amonjTst  whom   was   his  s->n :  and   he  resjanled   it    as 
more  than  ever  the  king  of  machines.      IK»ubtless,  he  had 
a  stToncT  bias  in  favour  of  his  own  enirine, —  his  mind  having, 
like  all  others,  V»eo»me  alm«.«st  exclusively  inipresstxl  with  the 
idea  which  it  hfid  exclusively  pursueil.     Nevertheless,  further 
experience  only  serveii  to  confirm  the  suuu<luess  uf  his  oj>iuiou 
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Ba  to  the  superiority  of  the  locomotive.  That  his  views  oa 
the  subject  of  gauge  and  gradients  were  equally  sound,  is 
now,  we  believe,  generally  admitted  by  railway  managers  and 
engineers. 

Shortly  after  the  triumphant  celebration  of  the  success  of 
the  railway  system  at  Tamworth,  Mr.  Stephenson  was  invited 
to  be  present  at  an  interesting  assemblage  of  railway  men  in 
Manchester,  at  which  a  testimonial  was  presented  to  Mr. 
J.  P.  Westhead,  the  former  chairman  of  the  Manchester  and 
Birmingham  Railway.  The  original  Liverpool  and  Man- 
chester line  had  swelled  into  gigantic  proportions.  It 
formed  the  original  nucleus  of  the  vast  system  now  known  aji 
the  London  and  North  Western  Railway.  First  one  line,  and 
then  another,  of  which  Mr.  Stephenson  had  been  engineer, 
became  amalgamated  with  it,  until  the  main  line  extended 
from  London  to  Lancaster,  stretching  out  its  great  arms  to 
Leeds  in  one  direction  and  Holyhead  in  the  other,  and 
exercising  an  influence  over  other  northern  lines  as  far  aji 
Glasgow,  Edinburgh,  and  Perth.  On  the  occasion  to  which 
we  refer,  Mr.  Stephenson,  the  father  of  railways,  was  not 
forgotten.  It  was  mainly  his  ingenuity,  energy,  and  perse- 
verance, that  had  called  forth  the  commercial  enterprise 
which  issued  in  this  magnificent  system  of  internal  communi- 
cation; and  the  railway  men  who  assembled  to  do  honour 
to  Mr.  Westhead,  did  not  fedl  to  recognise  the  great  practical 
genius  through  whose  labours  it  had  been  established.  He 
was  "  the  rock  from  which  they  had  been  hewn,"  observed 
Mr.  Westhead,  —  the  father  of  railway  enterprise,  —  and 
the  forerunner  of  all  that  had  been  done  to  extend  the  loco- 
motive system  throughout  England  and  throughout  the 
world. 

This  was  the  last  railway  meeting  that  Mr.  Stephenson 
attended,  and  the  last  occasion  on  which  he  appeared  in 
public,  with  the  exception  of  a  soiree  of  the  Leeds  Mechanics' 
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the  cidtiire  of  his  exotics.  To  this  cause  was  attributed  the 
attack  of  intermittent  fever,  which  carried  him  oflF  after  only 
a  few  days'  iUness,  on  the  12th  of  August,  1848,  in  the  sixty- 
seventh  year  of  his  age. 

His  remains  were  followed  to  the  grave  by  a  large  body  of 
his  work-people,  by  whom  he  was  greatly  admired  and  be- 
loved. They  remembered  him  as  a  kind  master,  who  was  ever 
ready  actively  to  promote  all  measures  for  their  moral,  phy- 
sical, and  mental  improvement.  The  inhabitants  of  Chester- 
field evinced  their  respect  for  the  deceased,  by  suspending 
business,  closing  their  shops,  and  joining  in  the  fimeral  pro- 
cession, which  was  headed  by  the  corporation  of  the  town. 
Many  of  the  surroimding  gentry  also  attended  the  funeral. 
His  remains  were  interred  in  Trinity  Church,  Chesterfield, 
where  a  simple  but  expressive  monument  has  been  erected  to 
his  memory. 
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The  Kie  of  George  Stephenson,  tfaoogli  imperfeedy  pcnirayed 
IB  die  preceding  pnges^  will  be  foond  to  contain  many  valu- 
dble  ksEonsL  His  was  the  life  oi  a  trae  man,  and  presented  a 
striking  combination  oi  those  sterling  qualities  wfaidi  we  are 
prood  to  regard  as  essentially  English. 

Doabdeas  he  owed  much  to  his  birth,  belonging  as  he  did 
to  the  hardy  and  persevering  race  of  the  north,  —  a  race  less 
60|^>ie,  soft,  and  poli^ied,  than  the  people  of  the  more  sooth- 
em  districts  of  England,  but,  like  their  Danish  progenitors  *, 
fiiU  of  c«-">iirage,  vigour,  ingenuity,  and  persevering  industry. 
Conif«are»i  with  men  of  the  Si>uthem  o^unties  generally,  these 
northerns  are  re»i«ier.  bigger,  stronger,  and  hardier,  and  pos- 
sess a  more  marked  in'ii\i«iualitv  of  character.  Their  stri>n£r, 
guttural  speech,  which  s«:»im«ls  s«>  harsh  and  immusical  in 
s<:»'ithem  ears,  is  indeed  but  a  tvpe  of  their  nature,  WTien 
Mr.  Stephens^.tn  was  struggling  to  give  utterance  to  his  views 
up«ju  the  locomotive  before  the  Committee  of  the  House  of 
Commons,  th«.v?e  who  did  not  know  him  supposed  he  was  **  a 
foreigner."  Yet  before  Ions:  all  the  world  saw  in  him  an  En- 
glishman.  —  stout-hearted  and  true,  —  one  of  those  ma^^ter 
minds  who,  bv  enersretic  action   in  new   fields  of  industry, 

•  The  iLanie  of  Stephenson  or  Stevenson,  is  Danish  in  its  ori^n ;  and  there 
is,  anquestionablr,  a  lar^  infusion  of  Danish  blood  in  the  population  of  the 
Dorth-€«si  coast  of  England. 


CHAP,  xxxiv.]  HIS  CHABACTEB.  459 

impress  their  character  from  time  to  time  upon  the  age  and 
nation  to  which  they  belong. 

The  poverty  of  his  parents  being  such  that  they  could  not 
give  him  any,  even  the  very  simplest,  education,  beyond  the 
good  example  of  integrity  and  industry,  he  was  early  left  to 
shift  for  himself,  and  compelled  to  be  self-reliant.  Having 
the  will  to  learn,  he  soon  forced  for  himself  a  way.  No 
beginning  could  have  been  more  humble  than  his ;  but  he 
persevered :  he  had  determined  to  learn,  and  he  did  learn. 
To  such  a  resolution  as  his,  nothing  really  beneficial  in  life  is 
denied.  He  might  have  said,  like  Sebastian  Bach,  ^^  I  was 
industrious ;  and  whoever  is  equally  sedidous  will  be  equally 
successful." 

The  whole  secret  of  Mr.  Stephenson's  success  in  life  was 
his  carefid  improvement  of  time,  which  is  the  rock  out  of 
which  fortunes  are  carved  and  great  characters  formed.  He 
believed  in  genius  to  the  extent  that  Buffon  did  when  he 
said  that  "  patience  is  genius ; "  or  as  some  other  thinker  put 
it,  when  he  defined  genius  to  be  the  power  of  making  efforts. 
But  he  never  woidd  have  it  that  he  was  a  genius,  or  that  he 
had  done  anything  which  other  men,  equally  laborious  and 
persevering  as  himself,  could  not  have  accomplished.  He  re- 
peatedly said  to  the  young  men  about  him :  ^^  Do  as  I  have 
done  —  persevere ! "  He  perfected  the  locomotive,  by  always 
working  at  it  and  always  thinking  about  it^ 

Every  step  of  advance  which  he  made  was  conquered  by 
patient  labour.  When  an  engineman,  he  systematically  took 
his  engine  to  pieces  on  Saturday  afternoons,  while  the  works 
were  at  a  stand,  for  the  purpose  of  cleaning  it  thoroughly, 
and  '^  gaining  insight."  He  thus  gradually  mastered  the 
mechanism  of  the  steam  engine,  so  that,  when  opportunity 
offered,  he  was  enabled  to  improve  it,  and  to  make  it  work 
when  even  its  own  maker  was  bafHed.  .  He  practically  studied 
hydraulics  in  the  same  plodding  way,  when  acting  as  plug- 
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jainvfkfO?^  Vinrn   itt  iini  »:   jhi*Dcini2sij  gwri^ti.     A  cna  of 
vasL  &  •sanntHT  bul  TOritnat  rmi  aim  rnu  fmxieed  la  Kfe 

lucL  TTitf  irv*nnr  sii  iziL  ir»L  jcttt x'lgfug  22?  isiTemiTe- 
aiss  Huf  TTt*^igm3^  i3i£<9Li±j.  H±  ss£r«(ard$  ^saed  w  lament 
Taof  Jiis  re  tzntf:.  lOii  ^1  TSifi  r  ii«-  ia£  €s3v^^  tbe  oppor- 
miLiijt  VinTi  jimnr  tusl  nf  lii?  3ij  mi*,  cc  k»?«iiig'  from 
4»i«iis  'Tidc  rcMr  ntsL  iat*  5. in*  r»:rfc.  irt  ifc^zU  kiTe  been 
9Bc?>ti  sToca.  jit:*:Tir  ^i  aiirrrm^siaiG..    He  jc^wcok^  tboogfat 

Inn  :iii  ikIuftSfs  'jzuzz  smxr  -tszisith^L  T«  "sbe  T«y  effort  to 
^•■a  :tnm*  rifir^cfiT  -•nf  :c  risejf  *z.  <ci»a2^:Q.     Br  vresding 

Sqror  ix  «fcniss&  ix  i^  fcrsi^^  be  ««»  compelled  to 
ci:iztaS£r  izie  iofrnxfr  i:i  jC  hi&  ;e^isS:«&  az>d  this  wooM  not 
^sSsr  i^HL  7c  re  juperrn^'  He  dk^a^  iemmx  practkad  knov- 
j*?5£*r  "-^j'lii:^   lis   sCcSfciiks:  e— :r:is  cTes:  iner  the  imprac- 

"Wk?  i-TTLji  Tz^  :  zLr  "5^  ri  i::  i.iz.-I.  Hr  r^Te  h:m>elf 
iLvT- c^iT  ^T  :  ::.  Lik-e  tlr  rucntrr.  ie  ni:^.:  say  thst  he 
Lj»i  ':e:-  ^T  jrfA:  -':j  -ejl-rizz  -  -tiinz."  ^liAtever  he 
wi5  ri^Ti^f*!  ".y  -.  ir  -s-is  i:?  .x^Tef :!  .:  tie   irt^iils  as  if  e:ioh 

-W-rfTr    :t?*rl:    '-Ir    "^l    ".r-       Kr     111    ill   th    T    -ir^lv  azx-i  hvDestlv. 

r-c:  ii-  rriiz-f  sni  IaS.  ::r  izito  Lis  w.rk :  and  when  a  ni;\ster, 
Lrr  t::  Lis  o nscircoe  iz..:  /riiriioter  liito  it.  He  w.>uld  have 
E..-»  si  T-w.rk  rxec-:e»-:  :z.erely  for  the  ^ikke  of  pn.>tit.  The 
ELiterlAls  ni-Jis:  V^  s^  cr-uine  as  the  workmanship  was  skil- 
fiiL  Tr.r  <r.:c: urt^  which  he  iesigneJ  and  executexl  were 
alwav<  ;.•  tlie  m-^cst  s -il c'antial  kind  :  his  kxvmotives  were 
fanu^us   for   their   excellence  and   durability.     The   engines 
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which  he  sent  to  the  United  States  in  1832  are  still  in 
excellent  condition*;  and  even  the  engines  built  by  him  for 
the  Killingworth  colliery,  upwards  of  thirty  years  ago,  are 
working  steadily  there  to  this  day.  All  his  work  was  honest, 
representing  the  actual  character  of  the  man. 

The  battle  which  Mr.  Stephenson  fought  for  the  locomo- 
tive would  have  discoiu-aged  most  other  men;  but  it  only 
served  to  bring  into  prominence  his  sterling  qualities.  "I 
have  fought,"  said  he,  "  for  the  locomotive  single-handed  for 
nearly  twenty  years,  having  no  engineer  to  help  me  until  I 
had  reared  engineers  under  my  own  care."  The  leading 
engineers  of  the  day  were  against  him,  without  exception ; 
yet  he  did  not  despair.  He  had  laid  hold  of  a  great  idea, 
and  he  stuck  by  it.  When  the  use  of  his  locomotive  on  the 
Liverpool  and  Manchester  line  was  reported  against,  and  the 
employment  of  fixed  engines  recommended  instead,  Mr. 
Stephenson  implored  the  directors,  who  were  no  engineers, 
only  to  aflford  a  fair  opportunity  for  a  trial  of  the  locomo- 
tive. Their  common  sense  came  to  his  rescue.  They  had 
immense  confidence  in  that  Newcastle  engine-wright.  He 
had  already  made  steadfast  friends  of  several  of  the  most 
influential  men  amongst  them,  who  valued  his  manly  up- 
rightness and  integrity,  and  were  strongly  disposed  to  believe 
in  him,  though  all  the  engineering  world  stood  on  the  one 
side,  and  he  alone  on  the  other.  His  patient  purpose,  not 
less  than  his  intense  earnestness,  carried  them  away.  They 
adopted  his  recommendation,  and  oflFered  a  prize  of  500L  for 
the  best  locomotive.  Though  many  proclaimed  the  Liverpool 
men  to  be  as  great  maniacs  as  Stephenson,  yet  the  residt 
proved  the  practical  sagacity  of  the  directors  and  the  skill  of 

• 

*  In  1852f  Major  General  Mac  Neil  (U.  S.)  said  :  **  Their  best  engines  were 
imported  from  England.  Those  supplied  in  1832,  by  Stephenson  and  Co., 
were  still  in  excellent  working  order.**  —  Discussion  at  the  Institution  of  Civil 
Engineers,  April  27th,  1852. 
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their  ccg^ikeer:  bat  h  wm  the  detennmed  porpoee  of  the 
laccer  viich  secured  the  tiiamph  of  the  locomotive.  His  re- 
sui-^is-^Q.  icmided  od  aoond  convictioiiSy  ms  the  precursor  of 
vhat  be  ere&toJlT  achieved:  and  his  intense  anticipation 
ns  t'^Tx  the  irae  {vesentiment  of  vhat  he  was  afterwards 
focfri  ca{Mx4e  of  aoMnpHshing. 

He  was  rc^aJT  to  torn  his  hand  to  anything, — shoes  and 
dockaw  railwaTs  and  l*3CoinotiTes^  He  oontriyed  his  safetr 
lamp  with  the  object  of  saving  pitmen^s  lives,  and  pmlled 
his  own  in  testing  it.  Whatever  work  was  nearest  him,  he 
turned  to  an*i  did  it.  With  him  to  resolve  was  to  da  Manv 
men  knew  fir  m<>re  than  he :  bat  none  was  more  ready  forth- 
with to  ^pi:*iy  what  he  did  know  to  practical  pnrpose& 

Sir  Joishaa  Walm^y  mentions  that  when  examining  the 
wofks  of  the  Orleans  and  Tours  Bailway,  Mr.  Stephenson, 
seeing  a  lar^  nomber  of  excavators  filling  and  wheeling  sand 
in  a  cutting,  at  a  great  waste  of  time  and  labour,  after  the 
mazmer  of  foreign  navvies,  he  went  up  to  the  men  and  said 
be  w:.u!d  show  them  bow  to  fill  their  barrows  in  half  the 
tinir.  He  >h .^w^.^  then:  the  pr-^per  position  in  which  to  stand 
ja  ;vr  t.  rxero:>e  the  ^rreatest  am-nnt  of  p:»wer  with  the  least 
waste  :  strength  :  a:.'!  he  nlloi  the  1<utow  with  c*:»mparative 
ease  ajain  :\iid  ri^\:i.  in  their  pre>enoe,  to  the  great  delight  of 
the  TBTtckTiLeii.  ^lien  }Xi^ini:  through  his  own  workshops,  he 
w:v.:i  r*:'^:  cut  to  his  nien  how  to  save  Labour  and  to  sjet 
Thr:"jh  their  w.ck  <ki!nil!v  and  with  ease.  His  enenry 
ir.:iv»r:<:-vi  it^el:  to  others,  ouickenin<:  and  influencinfir  them  as 
str-'V.:^  oh:\r:uners  alwavs  do,  —  flo^inir  do^Ti  into  theirs,  an<l 
brliisr'r.i:  ■  u!  their  l«est  p»wer>.  He  was  the  zealous  friend 
of  Mtvhanios'  I  restitutes,  and  often  addrej^^eii  them  in  his 
ho:iu!v  t-\:t  alwavs  interesting:  stvle, — cheerinjj  vounix  men 
on  by  the  rtvital  vf  liis  own  ditHculties,  which  he  had  over- 
ivme  thnv,:i;;^h  [vrsi»ven\nce. 

One  of  the  m«,»t   lieautiful  features  of  Mr.  Stephenson's 
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character,  was  the  affectionate  interest  which  he  took  in  the 
education  of  his  son,  stinting  himself  when  only  a  poor 
working  man  in  order  to  provide  his  boy  with  usefid  learning* 
He  was  not  satisfied  till  he  had  obtained  for  him  the  advan- 
vantages  of  a  university  course.  Then  he  found  him  a  most 
valuable  fellow-worker. 

From  the  opening  of  the  Liverpool  and  Manchester  Sail- 
way,  the  works  of  the  father  and  the  son  can  scarcely  be 
separated.  In  their  great  engineering  enterprises,  and  in 
the  successive  improvements  effected  by  them  in  the  arrange- 
ment and  construction  of  the  locomotive,  their  names  are 
indissolubly  united.  Of  the  distinguished  works  of  the  son, 
it  would  be  out  of  place  to  speak  at  length.  But  the  London 
and  Birmingham  Eailway,  the  Tubular  Bridge  over  the 
Menai  Straits,  and  the  High  Level  Bridge  at  Newcastle,  are 
works  which  future  generations  will  point  to  as  worthy  of  the 
greatest  engineer  of  his  day,  and  as  noble  results  of  George 
Stephenson's  self-denying  determination  to  educate  his  son  to 
the  fullest  extent  of  his  ability. 

We  cannot,  however,  refrain  from  mentioning  the  man- 
ner in  which  Mr.  Stephenson's  son  has  repaid  the  obliga- 
tions to  which  both  were  under  to  the  Newcastle  Literary  and 
Philosophical  Institute,  when  working  together  as  humble 
experimenters  in  their  cottage  at  Killingworth.  The  institute 
was,  until  quite  recently,  struggling  under  a  debt  of  6200i., 
which  seriously  impaired  its  usefulness  as  an  educational 
agency.  Mr.  Eobert  Stephenson  offered  to  pay  one  half  of 
the  entire  sum,  provided  the  local  supporters  of  the  Institute 
woTild  raise  the  remainder;  and  conditional  also  on  the 
annual  subscription  being  reduced  from  two  guineas  to  one, 
in  order  that  the  usefulness  of  the  institution  might  be 
extended.  The  generous  offer  was  accepted,  and  the  debt 
extinguished. 

Probably  no  military  chiefs  were  ever  more  beloved  by 


•ait»r  «:uiiiss  'ium.  IP's*  '^cta  5s&sr  utd  sen  bj  the  armT  of 
rii.'.  THiier  •Jitftr  ^udasux^  wricked  a£  I^bofirs  of  {vofit, 

f£&  it  TUfn  mil  liiris  :t  imirascry.  duzy  w^ane  abniTs  readT 


? 


3}  ?!r^7CTii»  ioii  -aiiMnrnff^  TivfiEii:  ia.  ditnee  wbio  wii^ked  for 
jOii  'v'rii  'fuax.  Ir  -vsi*  iLeaisui^  ic  lae  cpoiizigs  of  the  Ste- 
^iu=i2SiL  JuiSi.  J-  iear  rho:  3ii«*f  en^rajeas  aSuriboting  the 
iOiKV'^rii  .MiiDitfC!:ii  :t  "iie  imcks  ^:  miliar 
'vnilsc  -fie  jb&fCia;:^*  jn.  :nif  :rnt*r  3iia>i  aKribed  the  entire 

3fc  "^Gsjcotsia^riL.  TiL«:«nri  A  tzri^j  ssd  dnszBl  nuuu  was 
7  Tixa*.  rfiiL.  Htt  rifsS^  r^da.  in  euir  life  made 
il  :t  in*  r«:w.iir::e&.  H*  ieT-^fr  STed  v>  h^Dard.  but 
aKT»i.  ?nr  &  jGT^^ree*  5;iei  ^  iL**  ^.-^•^-^w.iju^  of  his  parents 
^ir  :ae  ^n.-siiiija  :c  ~l:2^  ?eiL.  Iz  jizer  T^earsw  he  became  a 
prjsoerrns*.  loji  -rrfn.  x  ▼»»I'± j  niiui :  cin  riches  nerer  dc^sed 
^  iein  i^T  ^:i.e  x^rir  ihii  elasciciTT  of  his  ao<iL  He  en- 
jiijiec  'z5i  vaeerfillj.  ?t=CKLse  brceriHy.  When  he  entered 
x:«-ii    4    .-.CLZirrr:!;!!    iii:<ir:rise.  ▼iiech-rr  r":-r   others   or  for 

-     -       -  .  .  «  .»      --  _         -  •  w—       « 

2_Zlsc-*_-  _.T     -■  ».  ■».r-_   ,Tr>rL  - — _•    A^    .^t  ^^^/^  IT.'-    tAIlsw        L  Il^e&c? 

•-  --.  ..  .... 

"iz.:.!  :lfLr  kr^i.*^  re.'^Lnif  zi  ^^r  Tr..>r^r' ->* — :kr»r  irL?^i2ice>  oi 

iz.:cr:<c/  ::  "uls  *:etiL  "^^rll  sk:i.  *-  .'^  'il  i  haTe  le^i  Ge-jr^e  >te- 

"arbrc  If  Tcilr".:  dk?  .*  >l.iVr  :■.  tLr  ^TTta:  stcan-r^njiue  ill  tiiO 
niizf.  v.r  :•  "rl'-f  r^r.:«i  ^r.rz  ir  la<:  frvvd  hi?  wav  throu^rh 
all  :if  vi::r "i'.::t^  --ar-rrAl  rwi  Anif..*LiI.  c:  the  Maiiohester 
a::-:  ll\rzz»\\  t^v.  >'  nivi^  oril.-^i'ATi  z  . :"  p-ercentajes  an«i 
divi.ien.lci  wr:uch:  :L:>  Tr:rk.     I:  w^^  the  hi^h  berc-ic  soul,  the 
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strong  English  spirit,  the  magnificent  will,  the  indomitable 
energy,  that  accomplished  this  world-enduring  labour."* 

Another  marked  feature  in  Mr.  Stephenson's  character  was 
his  patience.  Notwithstanding  the  strength  of  his  convic- 
tions as  to  the  great  uses  to  which  the  locomotive  might  be 
applied,  he  waited  long  and  patiently  for  the  opportunity  of 
bringing  it  into  notice ;  and  for  years  after  he  had  completed 
an  efficient  engine  he  went  on  quietly  devoting  himself  to 
the  ordinary  work  of  the  colliery.  He  made  no  noise  nor 
stir  about  his  locomotive,  but  allowed  another  to  take  credit 
for  the  experiments  on  velocity  and  friction  made  with  it  by 
himself  upon  the  Killingworth  railroad. 

By  patient  industry  and  laborious  contrivance,  he  was 
enabled  to  do  for  the  locomotive  what  James  Watt  had 
done  for  the  condensing  engine.  He  found  it  clumsy  and 
inefficient ;  and*  he  made  it  powerful,  efficient,  and  usefuL 
Both  have  been  described  as  the  improvers  of  their  re- 
spective engines;  but,  as  to  all  that  is  admirable  in  their 
structure  or  vast  in  their  utility,  they  are  rather  entitled  to 
be  described  as  their  Inventors.  While  the  invention  of 
Watt  increased  the  power,  and  at  the  same  time  so  regulated 
the  action  of  the  steam-engine,  as  to  make  it  capable  of 
being  applied  alike  to  the  hardest  work  and  to  the  finest 
manufactures,  the  invention  of  Stephenson  gave  an  efiective 
power  to  the  locomotive,  which  enabled  it  to  perform  the 
work  of  teams  of  the  most  powerful  horses,  and  to  outstrip  the 
speed  of  the  fleetest.  Watt's  invention  exercised  a  wonderfully 
quickening  influence  on  every  branch  of  industry,  and  multi- 
plied a  thousand  fold  the  amoimt  of  manufactured  produc- 
tions ;  and  Stephenson's  enabled  these  to  be  distributed  with  an 
economy  and  despatch  such  as  had  never  before  been  thought 
possible.     They  have  both  tended  to  increase  indefinitely  the 

*  Westminster  Review,  Sept  1844. 
H  H 
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mass  of  human  comforts  and  enjoymentSy  and  to  render  them 
cheap  and  accessible  to  alL  But  Stephenson's  inyention^  by 
the  influence  which  it  is  daily  exercising  upon  the  civilisation 
of  the  worlds  is  even  more  remarkable  than  that  of  Watt^ 
and  is  calculated  to  have  still  more  important  consequences. 
In  this  respect,  it  is  to  be  r^arded  as  the  grandest  applica- 
tion of  steam  power  that  has  yet  been  discovered. 

The  locomotive,  like  the  condensing  engine,  exhibits  the 
realisation  of  various  capital,  but  wholly  distinct,  ideas,  pro- 
mulgated by  many  ingenious  inventors.  Stephenson,  h'ke 
Watt,  exhibited  a  power  of  selection,  combination,  and  in- 
vention of  his  own,  by  which — ^while  availing  himself  of  all 
that  had  been  done  before  him,  and  superadding  the  many 
skilful  contrivances  devised  by  himself — he  was  at  length 
enabled  to  bring  his  engine  into  a  condition  of  marvellous 
power  and  efficiency.  He  gathered  together  the  scattered 
threads  of  ingenuity  which  already  existed,  and  combined 
tl)em  into  one  firm  and  complete  fabric  of  his  own.  He 
realised  the  plans  which  others  had  imperfectly  formed ;  and 
was  the  first  to  construct,  what  so  many  others  had  unsuc- 
cessfully attempted,  the  practicable  working  locomotive. 

In  his  deportment,  Mr.  Stephenson  was  simple,  modest, 
and  unassuming,  but  always  manly.  He  was  frank  and  social 
in  spirit.  When  a  humble  workman,  he  had  carefully  pre- 
served his  sense  of  self-respect.  His  companions  lookeil  up 
to  him,  and  his  example  was  worth  even  more  to  many  of 
them  than  books  or  schools.  His  devoted  love  of  knowledge 
made  his  poverty  respectable,  and  adorned  his  humble  calling. 
When  he  rose  to  a  more  elevated  station,  and  associated  with 
men  of  the  highest  position  and  influence  in  Britain,  he 
took  his  place  amongst  them  with  perfect  self-possession. 
They  wondered  at  the  quiet  ease  and  simple  dignity  of  his 
deportment ;  and  men  in  the  best  ranks  of  life  have  said  of 
him  that  "  He  was  one  of  Nature's  gentlemen." 
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Sir  Eobert  Peel,  on  more  than  one  occasion,  invited  Mr. 
Stephenson  to  his  mansion  at  Drayton,  where  he  was  accus- 
tomed to  assemble  round  him  men  of  the  greatest  distinction 
in  art,  science,  and  legislation,  during  the  intervals  of  his 
parliamentary  life.  The  first  invitation,  Mr,  Stephenson 
declined.  Sir  Bobert  invited  him  a  second  time,  and  a 
second  time  he  declined.  **  I  have  no  great  ambition,"  he 
said,  ^^  to  mix  in  fine  company,  and  perhaps  should  feel  out 
of  my  proper  place  among  such  high  folks."  But  Sir  Eobert 
a  third  time  pressed  him  to  come  down  to  Tamworth  early  in 
January,  1845,  when  he  would  meet  Buckland,  Chantrey, 
FoUett,  and  others  well  known  to  both.  "  Well,  Sir  Eobert," 
said  he,  "  I  feel  your  kindness  very  much,  and  can  no  longer 
refuse :  I  will  come  down  and  join  your  party." 

Mr.  Stephenson's  strong  powers  of  observation,  together 
with  his  native  humour  and  shrewdness,  imparted  to  his  con- 
versation at  all  times  much  vigour  and  originality,  and  made 
him,  to  young  and  old,  a  delightful  companion.  Though 
mainly  an  engineer,  he  was  also  a  daring  thinker  on  many 
scientific  questions ;  and  there  was  scarcely  a  subject  of  spe- 
culation, or  a  department  of  recondite  science,  on  which  he 
had  not  employed  his  faculties  in  such  a  way  as  to  have  formed 
large  and  original  views.  At  Drayton,  the  conversation  often 
turned  upon  such  topics,  and  Mr.  Stephenson  freely  joined  in 
it.  On  one  occasion,  an  animated  discussion  took  place 
between  himself  and  Dr.  Buckland  on  one  of  his  favourite 
theories  as  to  the  formation  of  coaL  But  the  result  was,  that 
Dr.  Buckland,  a  much  greater  master  of  tongue-fence  than 
Stephenson,  completely  silenced  him.  Next  morning  before 
breakfast,  when  he  was  walking  in  the  groimds  deeply  pon- 
dering, Sir  William  Follett  came  up  and  asked  what  he  was 
thinking  about  ?  "  AMiy,  Sir  William,  I  am  thinking  over 
that  argument  I  had  with  Buckland  last  night.  I  know  I  am 
right,  and  that  if  I  had  only  the  command  of  words  which  he 
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likely  a  canny  Newcastle  driver."  "  What  do  you  say  to  the 
light  of  the  sun  ?  "  "  How  can  that  be  ?  "  asked  the  doctor. 
"  It  is  nothing  else,"  said  the  engineer :  "  it  is  light  bottled  up 
in  the  earth  for  tens  of  thousands  of  years,  —  light,  absorbed 
by  plants  and  vegetables,  being  necessary  for  the  condensation 
of  carbon  during  the  process  of  their  growth,  if  it  be  not 
carbon  in  another  form,  —  and  now,  after  being  buried  in  the 
earth  for  long  ages  in  fields  of  coal,  that  latent  light  is  again 
brought  forth  and  liberated,  made  to  work,  as  in  that  loco* 
motive,  for  great  human  purposes."  The  idea  was  certainly  a 
most  striking  and  original  one :  like  a  flash  of  light,  it  illu- 
minated in  an  instant  an  entire  field  of  science.* 

Mr.  Stephenson's  close  observation  of  nature  provided  him 
with  a  fulness  of  information  on  many  subjects,  which  often 

*  A  recent  reviewer,  in  the  coarse  of  an  able  demonstration  of  this  theory, 
in  which  the  rationale  of  vegetable  growth  and  decay  is  carefollj  explained, 
observes,  that  '*the  products  of  the  partial  decay  of  a  past  vegetation  may 
remain  stored  up  in  the  depths  of  the  earth  for  an  unlimited  period,  until  the 
ingenuity  of  man  turns  them  to  his  own  account.  Tliere  are  comparatively 
few  to  whom  it  occurs,  when  they  are  warming  themselves  over  their  winter 
fire,  or  watching  the  fuel  thrown  into  the  roaring  furnace  of  some  vast  steam- 
engine,  that  the  combustion  which  cheers  them  with  its  genial  glow,  or 
generates  a  power  of  a  thousand  horses,  is  giving  back  to  the  atmosphere,  in 
the  form  of  carbonic  acid  and  water,  the  identical  carbon  and  hydrogen  which 
were  drawn  from  it  by  the  luxuriant  vegetation  of  the  primeval  world.  .  •  . 
In  utilising  the  stores  of  coal  which  have  been  thus  prepared,  man  is  not  only 
restoring  to  the  atmosphere  the  carbonic  acid  and  water  of  the  carboniferous 
epoch,  but  is  actually  reproducing  and  applying  to  his  own  uses  the  light  and 
heat  which  its  vegetation  drew  firom  the  solar  beams,  as  if  for  the  very  purpose 
of  fixing  them  until  he  should  find  the  means  of  turning  them  to  account. 
Looking  at  this  matter  from  the  stand-point  afforded  by  the  **  correlation  " 
doctrine,  we  are  led  to  question  whether  the  project  of  the  Laputan  sage  to 
extract  sunbeams  from  cucumbers  was  so  very  chimerical  after  all ;  while  we 
cannot  but  feel  an  increased  admiration  of  the  intuitive  sagacity  of  that  re- 
markable man  George  Stephenson,  who  was  often  laughed  at  for  propounding 
in  a  somewhat  crude  form  the  very  idea  which  we  have  been  endeavouring  to 
present  under  a  more  philosophical  aspect." — Tht  National  Heoiew,  April,  1857. 
Art  *«  The  Phasb  of  Force." 
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iq-:iracii  iLe  oicLer.  wto  priieii  himself  on  his  special  know* 
Ufige  of  this  subject.  **  Then  Isris*  nests  be  it,'  A  long 
aopi  afcT'mauai  o:<nTersid*jii  ezisoed,  and  the  company  wen^ 
then  scrprisKti  to  discover  the  ertzaordinarilT  minme  know- 
leti^'-e  wLioL  Mr-  St-rphens^ii  possesseii  cc  the  sul ject :  an*! 
^in-r  ::  :Len  r-rZLirk-Eii  thit,  if  Ge:«rze  Siepbens-jn  ba.!  H't 
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I:  i-  Gi^tbe.  ^we  L^Je^e,  wb:»  bas  said  tbat  no  man  ever 
re>r:Trr=  a  ne'*' :  iea.  a:  varlaii-?e  witb  bis  prec»>rice:veii  iioti-^ns 
arifrr  : : rrv.  Biz  tbis  •:l-sr:rrat::iu  tboujb  it  mav  l»e  ffenerallv, 
Ls  i..t  invarla' ly.  :nie,  Tbere  are  many  great  minds  wbioh 
never  olise.  Mr.  Step»bens':'n,  to  the  last,  was  open  to  the 
re».v-p::.:a  cf  new  iieas,  new  facts,  new  thec»nes.  He  was  a 
la:e  Iramer ;  I  u:  be  went  on  learning:  to  the  enA  He  shut 
bis  mind,  however,  ajainst  what  be  o:»nsidered  humbu'^^  — 
esj«eoially  mechanical  humbugs.  Thus,  he  said  at  Tam worth, 
that  he  had  not  bten  to  see  the  atmospheric  railway  l>eca\ist* 
it  was  a  great  hum}>ug.  He  had  gone  to  see  Pinkus's  niovlfl 
of  it,  and  that  had  determined  him  on  the  subject.     He  then 
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declared  the  atmospheric  system  to  be  "a  rope  of  sand;"  it 
coTild  never  hold  together^  and  he  woidd  not  coimtenance  it. 

When  he  heard  of  Perkins's  celebrated  machine,  which 
was  said  to  work  at  a  tremendous  pressure,  without  steam, 
but  with  the  water  in  the  boiler  almost  at  red  heat,  he  went 
with  his  son  to  see  it.  The  engine  exhibited  was  of  six-horse 
power,  and  the  pressure  was  said  to  be  not  less  than  1500  lbs. 
to  the  square  inch.  Mr.  Stephenson  said  he  thought  it 
humbug ;  but  he  would  test  its  power.  Taking  up  a  little 
oakum,  and  wrapping  some  round  each  hand,  he  firmly 
seized  hold  of  the  piston  rod  and  held  it  down  vdth  all  his 
strength.  The  machine  was  at  once  brought  to  a  stand,  very 
much  to  Mr.  Perkins's  annoyance.  But  the  humbug  had 
been  exploded  to  Mr.  Stephenson's  satisfactioap 

Towards  the  close  of  his  life  he  frequently  went  down  to 
Newcastle,  and  visited  the  scenes  of  his  boyhood.  '^  I  have 
been  to  Callerton,"  said  he  one  day  to  a  friend,  ^^and  seen  the 
fields  in  which  I  used  to  pull  turnips  at  twopence  a  day ;  and 
many  a  cold  finger,  I  can  tell  you,  I  had." 

His  hand  was  open  to  his  old  fellow-workmen  whom  old 
age  had  left  in  poverty.  He  would  slip  a  five  pound  note 
into  the  hand  of  a  poor  man  or  a  widow,  in  such  a  way  as 
not  to  ofiend  their  delicacy,  but  to  make  them  feel  as  if  the 
obligation  were  all  on  his  side.  To  poor  Bobert  Gray,  of 
Newbum,  who  acted  as  his  bridesman  on  his  marriage  to 
Fanny  Henderson,  he  left  a  pension  for  life,  which  continues 
to  be  paid  him. 

About  the  beginning  of  1847,  Mr.  Stephenson  was  re- 
quested to  state  what  were  his  '^  ornamental  initials,"  in 
order  that  they  might  be  added  to  his  name  in  the  title  of 
a  work  proposed  to  be  dedicated  to  him.  His  reply  was 
characteristic.  **I  have  to  state,"  said  Mr.  Stephenscm,  *Hhat 
I  have  no  flourishes  to  my  name,  either  before  or  after ;  and 
I  think  it  will  be  as  well  if  you  merely  say  *  George  Ste- 
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fkeHim.'  b  H  <n6  Oii  I  nt  »  Betpn  kniglit,  but  I  do 
■0t  «idh  to  kmc  My  MB  Bide  <rf  iL  I  lune  had  tiie  (^a 
rftinaHliiilrfMya— eomitiyJetomeaeTgnJtiina^ 
¥rt  «aidl  art  hnc  iL  I  have  beoi  invited  to  beoome  i 
nOov  «r  Oe  Bg^d  Sodstf,  a^  aln  of  the  Onl  Engineotf 
Soaetf,tal«lgHtadtD  Ae«q*raddilMnatoinjiiam«.  I 
IB  a  ■film  «r  Oe  eaokped  Soaetr;  nd  I  lym  oon- 
aHaM  to  banaK  paridHt  a(  I  b^an^  a  Ugfaly  RQMxitaUs 

As  Oe  fiMBda- tf  the  Mkool  irf  nodBii  oDgineo^  H  mi^t 
bnc  beea  qpnctud  dwt  3b-.  Stefhenaat  maid  baTe  been 
anted  to  jaia  Oe  CSril  Kipaawrf  Inatitate;  and,  indeed, 
bebhMdfdeBedfadDaa.  But  dan  «we  two  otntaclei  to 
bk  bei^  adiaifted  to  membeakap.  Tbe  first  wai^  that  Mr. 
StefibeBBan  had  served  do  Rgnlar  ^iprentioeship  to  the  pro- 
fead<Hi :  and  the  seecnd  vas  the  compoatitm  of  a  probation^ 
esaiT  is  proof  o£  his  c^iaciiT  as  an  engineer.  Mr.  Stephenson 
ooald  not  MUDpl;  with  the  fiist  conditi(»i,  and  he  woold  not 
comply  with  the  second.  The  ooundl  of  the  institute  were 
willing  to  waire  the  fonner,  hot  not  the  latter  pcnnt.  But 
Mr.  Stephenson  said,  if  he  wait  in  at  all,  he  would  go  in 
oprighi,  not  stooping  one  in<ji ;  and  he  did  think  it  was  too 
much  to  ask  of  him,  that  he  fJiould  undergo  the  prohationaiy 
test  required  from  comparatively  unknown  junioiB,  and  write 
an  essay  in  proof  of  his  knowledge  of  engineering,  for  tbe 
approval  or  oitidsm  of  a  society,  many  of  whose  members 
had  been  his  own  pupils  or  a896tant&  He  therefore  turned 
his  back,  though  relnctantly,  on  the  Institute  of  Civil  En- 
gineers, and  accepted  the  office  of  President  of  the  Institution 
of  Medianical  Engineers  at  Birmingham,  which  he  held  until 
his  death. 

Sir  Robert  Peel  made  him  the  offer  of  knighthood  more 
than  once;  but  Mr.  Stejdienson  had  no  desire  to  hang  on  the 
outskirts  of  the  titled  das,  (v  to  get  perdied  into  h^  places 
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of  any  kind.  Arago,  in  his  ElogCy  complained  that  Watt  was 
not  made  a  baron.  But  what  lustre  would  such  a  title  have 
added  to  the  name  of  either  Watt  or  Stephenson?  Thank 
heaven,  the  strongest  and  best  men  of  England  do  their  work 
without  hope  of  any  such  reward.  Never  were  men  less 
the  creatures  of  government,  or  of  patronage,  than  James 
Watt  and  George  Stephenson;  and,  as  representing  the 
genius  of  the  people  from  whom  they  sprang,  we  would 
rather  have  their  simple  names  descend  to  posterity  un- 
adorned, than  disguised  and  hidden  under  any  unmeaning 
title  borrowed  from  the  middle  ages. 

As  respects  the  immense  advantages  of  railways  to  man- 
kind, there  cannot  be  two  opinions.  They  exhibit  probably 
the  grandest  organisation  of  capital  and  labour  that  the  world 
has  yet  seen.  Although  they  have  imhappily  occasioned 
great  loss  to  many,  the  loss  has  been  that  of  individuals; 
whilst,  as  a  national  system,  the  gain  has  already  been 
enormous.  As  tending  to  multiply  and  spread  abroad  the 
conveniences  of  life,  opening  up  new  fields  of  industry,  bring- 
ing nations  nearer  to  each  other,  and  thuis  promoting  the 
great  ends  of  civilisation,  'the  founding  of  the  railway  system 
by  George  Stephenson  must  be  regarded  as  one  of  the  most 
important,  if  not  the  very  greatest  event  in  the  first  half  of 
this  nineteenth  century. 
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EAILWAY  SYSTEM  AND  ITS  EESULTS. 


By  ROBERT  STEPHENSON,  Esq.,  M.P. 


[As  a  fitting  conclusion  to  the  Life  of  George  Stephenson, 
vfe  append  the  following  risumi  of  the  Railway  system  and 
its  results,  as  delivered  by  his  distinguished  son  before  the 
Institution  of  Civil  Engineers,  on  taking  the  chair  after  hiB 
election  as  their  President,  in  January  1856,  and  which  we 
republish  from  the  Minutes  of  Proceedings  of  that  Institution, 
by  permission  of  the  CoimciL] 

It  has  been  customary,  on  accession  to  this  Chair,  for  the 
newly-elected  President  to  address  you  on  topics  analogous  to  the 
objects  of  the  Institution.  This  task  becomes  annually  more 
difficult.  It  is  not  now  necessary  to  adopt  that  tone  of  encourage- 
ment, so  effectually  employed  by  our  founder,  Mr.  Telford,  and 
his  successor,  Mr.  Walker,  in  exciting  the  energies  of  the  then 
infant  Society.  I  cannot  add  to  the  comprehensive  review  of  the 
progress  of  general  engineering,  offered  by  Sir  John  Rennie ;  and 
the  present  stagnation  in  engineering  matters  precludes  my  treat- 
ing of  the  few  works  in  actual  progress,  as  was  done  by  my  other 
predecessors,  Mr.  Field,  Sir  William  Cubitt,  Mr.  Rendel,  and 
Mr.  Simpson.  I  propose,  therefore,  to  offer  some  remarks  upon 
that  branch  of  the  profession  to  which  my  attention  has  been  more 
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£286,000,000  has  absolutely  been  raised.  It  is  difficult  to  realise 
to  the  imagination  what  is  £286,000,000  sterling.  Let  us  try  to  test 
the  importance  of  the  amount  by  some  familiar  comparisons.  It  is 
more  than  four  times  the  amount  of  the  annual  value  of  all  the  real 
property  of  Great  Britain.  It  is  more  than  one-third  of  the  entire 
amount  of  the  National  Debt.  We  have,  indeed,  already  spent 
nearly  a  third  of  this  sum,  in  two  years,  in  the  prosecution  of  the 
war  in  which  this  country  is  engaged ;  but  it  is  impossible  not 
to  reflect  that  if  nearly  £100,000,000  expended  by  the  State  has 
only  gained  for  us  the  advantage  of  occupying  one  side  of  the  city, 
which  the  valour  of  England  and  of  France  has  doomed  to  destruc- 
tion, the  expenditure  of  £286,000,000,  by  the  people,  has  secured 
to  us  the  advantages  of  internal  communication  all  but  perfect, — 
of  progress  in  science  and  arts  unexampled  at  any  period  of  the 
history  of  the  world, — of  national  progress  almost  unchecked, 
and  of  prosperity  and  happiness  increased  beyond  all  precedent. 

In  considering  the  results  produced,  it  is  impossible  to  pass 
over  the  magnitude  of  the  Works.  Our  tunnels  have  traversed 
hills  and  penetrated  beneath  mountains,  to  the  extent  of  nearly 
70  miles.  Of  our  viaducts  I  am  not  able,  at  present,  to  give  the 
precise  extent ;  but  some  estimate  may  be  formed  from  the  fact 
of  there  being,  in  London  and  the  suburbs,  nearly  1 1  miles  of 
viaduct,  passing  through  the  streets.  Of  Railway  Bridges  there 
must  have  been  built  at  least  twenty-five  thousand ;  far  more  than 
all  the  bridges  ever  previously  known  in  England.  But  perhaps 
the  magnitude  of  the  railway  works  undertaken  in  this  country  will 
be  still  more  clearly  exhibited,  if  you  consider  the  extent  of  the 
Earth-Works.  Taking  them  at  an  average  of  70,000  cubic  yards 
to  a  mile,  they  will  measure  550,000,000  cubic  yards.  What  does 
this  represent  ?  We  are  accustomed  to  regard  St.  Paul's  as  a 
test  for  height  and  space  ;  but  by  the  side  of  the  pyramid  of 
earth  these  works  would  rear,  St  Paul's  would  be  but  as  a  pigmy 
by  a  giant.  Imagine  a  mountain  half  a  mile  in  diameter  at  its 
base,  and  soaring  into  the  clouds  one  mile  and  a  half  in  height ; 
— that  would  be  the  size  of  the  mountain  of  earth  which  these 
earth-works  would  form  ;  while  St.  James's  Park,  from  the  Horse 
Guards  to  Buckingham  Palace,  would  scarcely  afford  space  for  its 
base. 

It  is  computed,  that  no  less  than  80,000,000  miles  are  annually 
traversed  on  our  railways.     Now,  to  run  80,000,000  miles  per 
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mnniiiy  2§  miles  of  nuhrmj,  si  least,  anist  be  corered  bj  tnia% 
dnriDg  ererj  second  of  tiiii^  throo^^ioat  tbe  entire  jear. 

To  work  our  raflwaji^  eren  to  thrir  present  extent^  tliere  most 
be  at  least  5,000  looomotiye  engines ;  and  supposing  an  engine 
with  its  tender  to  measore  onlj  35  feet,  it  will  be  seen,  that  the 
whole  nomber  required  to  work  oar  raflwaj  system  woold  extend, 
in  one  straight  line,  over  30  milefl^  or  the  whole  distance  from 
London  to  Chatham.  Bat  these  are  onlj  the  engines  and  tenders 
The  number  of  vehicles  of  ererj  sort  emplojed,  cannot  be  much 
less  than  150,000.  Taking  the  length  of  each  Tehide  at  20  feet» 
jou  will  find  thai;  could  150^000  be  linked  together  in  one  traii^ 
thej  would  reach  from  London  to  Aberdeen,  or  a  distance  of  500 
miles. 

Has  anj  one  present  considered  the  value  of  this  railwaj 
stock  ?  Take  the  cost  of  each  engine  and  tender  at  £2,000^ 
and  the  average  cost  of  each  carriage,  truck,  and  waggon  at  iElOQ^ 
and  JOU  have  a  total  exceeding  iS25,000^000  invested  in  rolling 
stock  alone  1 

But  these  are  far  from  being  all  the  startling  facts  connected  with 
railwaj  enterprise.  There  are  as  manj  as  %416  railwaj  stations 
in  the  United  Kingdom, — one  at  least  for  eveij  45,000  passen- 
gers. The  various  Companies  have,  in  their  direct  emplojment, 
no  less  than  90,409  officers  and  servants.  The  consumption  of 
coke  bj  railwaj  engines  amounts  to  no  less  than  1,300,000  tons 
of  that  fuel,  representing  upwards  of  2,000,000  tons  of  coals  ;  so 
that  in  everj  minute  of  time,  throughout  the  jear,  4  tons  of  coals 
are  consumed,  and  20  tons  of  water  are  flashed  into  steam  of 
high  elasticitj.  What  does  this  represent  ?  The  water  would 
afford  a  supplj  to  the  population  of  Liverpool  at  the  rate  of  22 
gallons  per  head  per  diem,  and  the  steam  evolved  is  adequate  to 
the  maintenance  of  stationarj  engines  of  more  than  130,000  horse 
power.  The  consumption  of  fuel  is  almost  equal  to  the  amount 
of  coal  exported  from  Great  Britain  to  foreign  countries,  and  is 
more  than  one-half  the  whole  consumption  of  the  Metropolis.  If 
to  this  be  added  the  amount  that  must  be  used  in  producing  the 
rails  and  other  iron,  required  for  the  whole  sjstem,  tho  value  of 
railwajs  to  the  coal-owner  must  be  evident. 

Ten  years  ago,  in  1845,  the  entire  mumber  of  passengers  car- 
ried upon  railwajs,  was  33,791,000  in  the  jear.  The  railwaj 
sjstem  was,  at  that  time,  thought  to  be  prettj  well  developed,  at 
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least  as  regarded  the  main  channels  of  communication.  Five 
years  afterwards,  in  1850,  the  number  of  passengers  conveyed  was 
72,854,000,  and  in  1854,  the  number  conveyed  was  111,206,000. 
Thus  the  number  of  passengers  has  been  more  than  trebled  in 
ten  years  ;  and  assuming  an  average  of  14  persons  to  a  ton,  there 
would  be  a  gross  weight  of  upwards  of  8,000,000  tons  of  pas- 
sengers conveyed  annually. 

The  average  distance  which  these  passengers  are  conveyed 
appears  to  be  about  12  miles.  The  average  number  carried  per 
day  is  about  300,000.  Under  the  old  coach  system  it  was 
assumed,  that  on  an  average  10  passengers  could  be  carried  by 
each  coach  ;  therefore,  to  carry  300,000  passengers  a  day,  12 
miles  each,  at  least  10,000  coaches,  and  120,000  horses,  would  be 
necessary.  The  national  saving  will  be  forcibly  illustrated,  if  you 
consider  the  cost  of  running  these  coaches,  and  maintaining  these 
horses,  against  the  fact  that  locomotive  expenses,  on  railways,  do 
not,  on  an  average,  exceed  9^.  per  mile. 

The  railway  receipts  for  passengers  have  been  in  the  following 
proportions : — 

£ 
In  1845  .        .         .        3,976,000 

1850  ...        6,827,000 

1854  .        .        .       9,174,000 

The  total  receipts  for  goods,  passengers,  and  from  all  other 
sources,  were  for  the  same  years  : — 

£ 
In  1845  .  .  .        6,209,000 

1850  .  .  .      13,204,000 

1854  .  .         .      20,215,000 

There  has  been  no  instance,  in  the  annals  of  any  railway, 
where  the  annual  traffic  has  not  been  of  continuous  growth. 
Some  remarkable  facts  illustrate  this  truth.  At  one  period  the 
Midland  Railway  had  the  monopoly  of  the  whole  traffic  to  the 
North  ;  that  line  being  "the  route"  to  the  North  of  England  and 
to  Scotland.  When  the  Caledonian  was  opened,  some  years  ago, 
the  North  Western  Railway,  working  in  conjunction  with  it,  was 
able  to  abstract  the  bulk  of  the  Scotch  traffic  from  the  Midland 
line.     Nevertheless,   the  Midland  traffic  continued  to  increase. 

I  I 


4>1  UlILTaT  SIsTEX  A50  US  UZSTLTSL 


A^  s  jtfET  vnSj4  dhe  G!^ftt  Nonhen  wms  opened,  afibrding 
a£3iijis<  A  Ersvs  tvek  fi>  XoCsiiiskAzm.  to  Leeds»  to  York,  and  to 
Etsracixrz^  T^  Seccefe  cnfitr  ot'  tlie  MidUnd  wms  therebj 
sa3£iiItue*L  sui  Ev  v^ht  to  the  luxe  towtts  named  mlmost 
fscr^!*.^  i.^»feiS«h;v*i :  j^K.  vitk  aQ  this^  iJbit  Midland  receipid 
^jncLiie*!  V  iacnnhK  kirs^flT.  <?^ijtHlj  in  coiHeqoenoe  of  its  local 
1S3L  iSie  *»fv-fi»:cini:ii:  oc  iks  miaerml  traffic. 
Lis>  3^  -iDtf  -.^7  cc  tae  a»BT  iHsscntioiB  that  might  be  ofl^red, 
«ir  oe  Ti^L  ?c«:^7es»  -x  a  «7«tnK  wki^  is  nov  pro>ificing  m  groM 
»nfy.^;fc:  r<«vtfiiii^  ^x^n^>«£3s  Tvxrrr  Mxixioscs  Stuelixg^ 

Locik'Tir  %:  aH  tze  cip^nmsttiTifeg  of  a  Sailwair,  the  natve  of 
^  xmc^ias^^  siircsv  a:i>i  the  eib?rsiiHa«  amoont  of  traffic  OTcr  it, 
^^  vTviLseftas  -Sfpoecs&tzott  agncjLJiHj  lMcofBe«  a  tfoorce  of  serious 
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A  perBnaent  wvj  sa^  K»  nHl  to  cocisi«t  of  sleepers,  chairs. 
Xfri  nki^  TVe  rai^  it  u?  been  airendr  stated,  are  30.000  miles 
CL  jf fl^iria. :  vai*HL  1:  1  retaseetftMe  average  v^^ghc  will  gire  abont 
:?>'^>r..*XI>  toa:$  -mT  irve  Laid  -Jk}-«ii  in  ra£ls  alooe  :  resting  apon  not 
k*sif  ^>A-T  r3«.\'Xl\>>.V  ir:a  diairsw  veLshilk?  nearir  ToO.OOO  tons. 
S?  tajkS  j-.-a  ^T^.  iz  thn^  vhp.ne.  E»t  Wst^  than  ^OOCXOOO  tons  of 
inNi  on  i3if  TensiBent  w:fcr«  -x"  the  Usited  Kingdoin. 

E;^;  "'T.tr^g  «b?  w'fcace  oc  iT'.-G.  s^xii  w«Lr  aod  toar.  oxidation. 
asL'i  j:i?4i  -z  rv-TLAairV-r^rf  i:    f*j'  \±'.:   a  IK  per  vard  annuallv^ 

r\y*-io.-L  iT..:  :.Vt\  VO  ::ri5  :'  r±  1?  :  "-^  r^rC-^L  The  >i'>?pLr?, 
v£  ^  A  :i  :b:-    1-  -   :  Lr?^  :ii^  L^x  »\  V^>  <>-  our  I:---?  oi  railwar. 

cs^iK-y.  :!:■:  >;?,^i«:rs.  i.^7->:.ir  1:  :1..  riv.  ::*  :2j>X\*W  jv-r  Annusu 
A3  :j.:  .-Ai-:,  i:- 1  r\^;j..7\  :.;  V-  'a-I.-H,-  rvoliv>>:  '. v-:rk-  rw-lve  or 
f:cr:  •  :::  ^  ;:tr>.      I:  U  jir:    .:>  :•:  :•:::<:  :^r  ;hi  vfl*  :  ci"  tiii?  annuiil 

AVj.W  ::\>:<  zi\<'  -sv^rr  t^at  K:  iV-Ik^L  >u:*i*H>inz  that  eaoh  tn.v 
^11  y^«  »  *>  i-2j.rT  jL>  >L\  ^».v«:  skti^r^i.  N\'^  :>i\UXX">  irv*^^  can 
>oar«:v-.v  i::a:r.  ir»-v«:h  jtrv.:  riiiniritT  or.  ies^i  shan  oAVO  aorv:>  i*f 
tVrt>:.  C;r.M;*: ->::•:>  o,W  aor\>  vi  :V^r>:>t  nxa^i  U*  annually 
cl-»arvyl  c**  ::v..S.  r  :•>  yr*.^v>i-:  ?!;tp*i*r<  tor  -.ur  lirx:*  of  rail  war. 

A  Ttry  iv.v.vc^Ar.t  ;->:>:i.-r.  t^r^:^?::!?  it«.l5l  a?  :o  the  ziKnio  of 
ttve^::-—  ir.s  r.^-avy  1:  r.iil  iWpr\via;:oD.  Trk?  praoticv  of  >i»iuo 
Katl^jv  v.\H::r\» '::-->  r.a>  ^*kz:  to  ?<:  a^i-k  a  fur.-i.  t«*  makt*  s:in.».i  the 
tv  o;  atta;*r;ai  in  th:  ^^rsiaxK^ni  way.     With  many  Comf»aiut» 
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the  amount  which  has  been,  or  which  ought  to  be  thus  eet  aside, 
as  a  Renewal  Fund,  has  frequently  occasioned  great  conflict  of 
opinion.  Among  engineers  there  is,  no  doubt,  much  discussion  on 
the  details  and  various  bemrings  of  the  question.  Perhaps,  how- 
ever, it  may  be  well  to  consider,  whether  there  really  is  any  good 
argument  for  a  renewal  fund  at  all. 

When  a  railway  is  first  opened,  everything  being  new,  the 
annual  depreciation  will,  for  some  time,  go  on  in  an  increasing 
ratio.  But  it  is  obvious,  that  there  must  be  a  period  in  the  age 
of  the  railway,  when  that  annually-increasing  ratio  of  depreciation 
must  cease,  and  when  the  sum  required  for  regular  restoration 
and  repair  must  become  fixed  and  (except  under  extraordinary 
circumstances)  almost  certain.  This  may  be  illustrated  by  the 
case  of  an  Insurance  Company.  Probably  in  the  first  year  of  the 
existence  of  such  a  company  it  sustains  no  loss  by  death,  and  in 
the  second  and  third  years  only  one  or  two  lives  drop.  For 
some  succeeding  years  the  losses  from  this  source  increase  in 
an  augmenting  ratio.  But  a  period  arrives,  when  the  annual 
decrement  of  life  becomes  fixed,  and,  except  in  the  case  of  pesti- 
lence or  other  extraordinary  occurrence,  nearly  certain.  As  it  is 
with  humanity,  so  it  is  with  rails  and  sleepers.  The  depreciation, 
small  at  first,  increases  gradually,  until  at  length  it  arrives  at  an 
average,  and  becomes  fixed  and  nearly  certain  every  year.  This 
being  so,  why  should  an  extraordinary  special  fund  bo  set  aside 
to  provide  for  renewals  and  repairs  ?  Those  renewals  and  repairs 
are,  under  such  circumstances,  as  well  established  a  charge  as 
the  salaries  of  officers  or  the  cost  of  fueL  If  there  is  to  be  a 
Renewal  Fund,  the  true  principle  would  seem  to  be,  to  sot  aside  a 
considerable  sum  in  the  earlier  years  of  a  railway,  until  the  period 
when  the  average  is  reached,  after  which  time  the  repairs  should 
be  a  regular  charge  upon  receipts. 

The  argument  by  which  a  Renewal  Fund  is  supported,  is  the 
assumed  desirability  of  equalising  dividends;  but  it  has  been 
already  stated,  that  there  has  never  been  a  case  where  the  gross 
annual  receipts  of  a  railway  have  diminished.  The  growth  of  a 
railway  is,  and  must  be,  progressive,  save  under  very  exceptional 
circumstances.  Not  only  does  the  very  existence  of  a  railway 
furnish  excitement  for  trade  and  create  taste  for  travel,  but  our 
population  increases  at  the  rate  of  16  per  cent,  in  every  decade, 
which  of  itself  afibrds  assurance  that,  apart  from  transitory  causes 
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ciple.  The  truth  would  appear  to  be,  that  the  only  useful  valu-» 
ation  is  that  of  the  condition  of  the  engines  for  working  purposes, 
in  order  to  show  the  extent  to  which  they  may  have  deteriorated 
by  working,  within  a  given  length  of  time. 

But  it  may  be  urged,  that  this  argument  presupposes  the 
same  class  of  engines,  and  the  same  weight  of  rails,  to  be  con- 
tinued for  ever  on  a  railway ;  whereas,  owing  to  the  demands  of 
increasing  traffic,  and  for  high  rates  of  speed,  heavy  rails  are 
obliged  to  be  substituted  for  light,  and  engines  of  greater  for 
those  of  less  power.  The  real  question  then  is,  what  portion 
of  the  cost  of  such  improvements  should  be  charged  to  capital  ? 
In  respect  to  these  improvements  many  fallacies  have  undoubtedly 
crept  into  railway  accounts.  The  only  sound  and  rational  prin- 
ciple seems  to  be,  not  to  charge  the  whole  sum  to  capital,  but 
simply  the  difference.  If  for  example,  a  rail  weighing  100  lbs. 
per  yard  be  substituted  for  one  weighing  70  lbs.,  the  fair  pro- 
portion to  charge  to  capital  would  be,  not  the  entire  cost  of  the 
100  lbs.  of  iron,  but  the  cost  of  the  SO  lbs.  additional  weight. 
The  same  with  the  engines.  If  an  engine  of  improved  construc- 
tion be  purchased  to  replace  a  less  effective  one,  or  for  the  purposes 
of  increased  traffic,  capital  should  bear  the  proportion  of  cost 
which  is  due  to  its  future  efficiency,  or  to  the  accommodation  of 
increased  traffic,  and  that  proportion  only.  It  may  be  further 
urged,  that  there  are  extraordinary  circumstances,  under  which 
the  average  repairs  of  permanent  way  and  works  will  be  disturbed : 
and  no  doubt^  inevitable  fluctuations  must  occur,  over  which 
the  greatest  experience  and  foresight  cannot  exercise  control. 
But  here,  again,  the  question  arises,  is  a  Renewal  Fund,  in  the 
form  it  is  now  made  to  assume,  necessary  to  meet  such  cases  ? 
Surely,  perfect  security  might  be  attained,  with  respect  to  such 
causes  of  disturbance,  by  setting  aside  an  Equalising  or  Differential 
Fund,  of  small  amount,  whence  the  casual  excess  of  expenditure 
required  might  be  drawn.  Whatever  system  may  be  devised,  by 
the  most  skilful  accountant,  to  place  this  question  upon  an  unex- 
ceptional basis,  it  must  be  borne  in  mind,  that  the  feelings  of 
Shareholders  and  the  opinions  of  Directors  will  always  practically 
control  the  effect  of  any  such  suggestions.  Influenced,  therefore, 
by  the  recollection  of  what  has  so  repeatedly  occurred  in  Board 
Rooms  and  at  meetings  of  Shareholders,  I  have  arrived  at  the 
conviction  that  the  only  sound  policy  will  be  to  adhere  rigidly  to 
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Ifcii  wggwrnwii  licifii  midn  rmpnnting  ffwrfiirri  FmhiIii    Batwluii- 

«T«r  nay  be  detanrined  en  tliii  pont^  mdoobCedly,  the  oalf 

■ftftod  cf  kMpiag  nflwaj  MMmnti  ott  a  proper  beau^  anisi  be  to 

Bake  fskn&m.  ahoir  wbedier  tbe  aimiud  leremie  Is  nude  to  beer  ili 

fter  Aeige  ef  mpbnMieg  tte  permanent  waj  and  ivUfaig  ateek  ia 

eeai^lete  eflkteo^  i  and  it  weaU  i^pear  that  thia  would  be  aoil 

eSBetoallj  aeeoaiipliAed,  wbaa  Renewal  Fonda  w^ 

diapenaed  wilb  and  tte  diavgea  fbr  tepalra  and  improreiMBti 

were  treated  ea  alanding  cbaigea  againat  i^ereone. 

It  BMjr  be  thoogbl^  tbati  with  leq^  to  fkrei^  the  interesli  af 
BailwayOompanieaandorthaFttblieaireantagobiatie.     Bcgari* 
ing  the  qoeatieny  howerer,  with  a  more  eidaq^  rlew,  it  will  ka 
leadily  aaen,  that  ao  ftr  Btom  thoae  intereata  b^g  qmMaed,  tfac^ 
are  in  an  raapeela  identiksaL    Farea  ahOoild  be  regelated  hf 
DneetoralM^  ezdiaaiTely  by  a  eonaideTation  of  the  ofareamataacaa 
wbifiih  ptoduee  the  lafgeat  rerenoe  to  the  Companiea ;  and  tka 
eirciimataneea  which  prodaee  the  laigeat  revenue^  are  thoae  wkiA 
moat  indoee  traTeDera  to  avail  thanaelTea  of  raQway  fiMsilitiea. 
Am  rogardi  the  pdUic,  it  may  eaaQy  be  ahown,  that  nothing  it 
ao  desirable^  fbr  their  intereat%  aa  to  take  advantage  of  aU  tk* 
opportonitiea  aflbrded  by  railwaja.    Aa  i^^garda  raQwaj^  it  it 
oertaioy  that  nothing  ia  ao  pK^taUe^  becanae  nothingia  ao  cheaply 
transported,  as  passenger  traffic.    Goods'  traflSCy  of  whatsonr 
description,  must  be  more  or  less  costly.     Every  article  con- 
veyed by  rail^iiy  requires  handling  and  conveyance  beyond  the 
limit  of  the  railway  station;  but  passengers  take  care  of  them- 
selves, and  find  their  own  way,  at  their  own  cost,  from  the  terminos 
at  which  they  are  set  down.     It  is  true,  that  passengers  require 
carriages  somewhat  more  expensive  in  their  construction  than 
those  prepared  for  goods  ;    but  this  expense  is  compensated 
for  by  the  cireumstance  that  they  are  capable  of  running,  and 
do  run,  a  much  greater  number  of  miles, — ^that  the  weight  of  pas- 
sengers is  small  in  proportion  to  the  weight  of  goods, — and  that 
consequently  the   cost  for  locomotive  power  is  less.     It  has  beea 
shown   that   111,000,000  passengers,   weighing  8,000,000  ton^ 
have  been  conveyed,  during  the  past  year,  over  an  average  dis- 
tance of  12  miles  ;  yielding  a  revenue  of  more  than  £9yO0Qfl00 
sterling.     This  gives,  at  the  leasts  2*.  per  ton  per  mile  for  tbe 
weight  of  passengers  conveyed.    Coals  are  conveyed,  in  some  in- 
stances, at  one  halfpenny  per  ton  per  mile.    It  is  to  be  recoUccted 
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that  trains  are  usually  capable  of  transporting  at  least  two  or 
three  times  the  number  of  passengers  ordinarily  travelling  by 
them,  and  that  the  weight  of  the  passengers,  in  all  cases,  is  in 
extremely  small  proportion  to  the  gross  weight  of  a  train,  as, 
on  an  average,  there  will  be  14  passengers  to  every  ton,  and 
each  train  will  readily  convey  200  passengers.  The  cost  of 
running  a  train  may  be  assumed  in  most  cases,  to  be  about  15(L 
per  mile  ;  therefore  100  passengers,  at  five-eighths  of  a  penny 
per  mile  per  passenger,  would  give  5s.  2j^d.  per  train  per  mile, 
which  may  be  taken  as  about  the  average  of  train  earnings 
throughout  the  year.  It  is  obvious,  therefore,  tlmt  anything  be- 
yond five-eighths  of  a  penny  per  mile  per  passenger  may  be  ren- 
dered profitable,  even  if  the  passenger- train  is  only  half-filled. 
Hence  all  Directorates  should  look  to  the  maximum  amount  of 
gross  revenue  to  be  derived  from  large  passenger- traffic,  which 
maximum  amount  is  only  to  be  obtained  by  affording  enlarged 
public  facilities  and  temptations  to  travel.  It  results,  then,  that 
the  interests  of  the  public  and  of  the  Companies  are  identical,  and 
not  antagonistic. 

It  is  not  necessary  to  this  argument  to  conclude,  that  in  all 
cases  fares  should  be  fixed  at  a  minimum  rate.  On  the  contrary, 
they  should  be  regulated  by  local  circumstances  and  considerations 
of  public  convenience  and  facility.  In  London  and  other  parts 
of  the  kingdom  where  the  population  is  dense,  and  where  millions 
desire  conveyance  over  short  distances,  say,  of  from  two  to  ten 
miles,  low  fares  are  indispensable,  and,  wherever  they  have  been 
tried,  have  proved  thoroughly  successful.  As  the  average  rail- 
way fare  thoroughout  tlie  kingdom  does  not  exceed  Is,  6d,  per 
passenger,  or  the  cost  of  conveyance,  in  a  first-class  carriage,  from 
London  to  Wimbledon,  a  distance  of  seven  miles  and  a  half,  it  will 
be  seen  how  preponderating  a  proportion  of  railway  receipts  arises 
entirely  from  local  traffic  ; — that  local  traffic  can  be  most  completely 
developed,  wherever  there  are  centres  of  public  attraction  and 
interest ; — and  that  whether  to  a  Crystal  Palace,  or  to  a  country 
fair,  or  market,  a  low  fare  for  a  short  distance,  on  the  return- 
ticket  principle,  or  otherwise,  is  sure  to  pay.  It  is  the  lowness 
of  price,  in  these  cases,  which  is  the  real  temptation  to  the  popu- 
lation, and  the  fare  sliould  be  regulated  by  that  consideration. 
But  there  are  other  cases  in  which  the  lowness  of  price  will  not 
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be  the  coBsdermikn.    In  a  joanej,  for  iBftane^  &om  Loodon  to 
Efialmi^^cr  to  Abeideei^tlieaiiiovmof  tzmeooDsiiiiied  is  neces- 
Mrflr  so  lar;^  that,  hoverer  low  tbe  Ikre,  tjie  great  balk  of  the 
pdUic  eoald  not  abandon  od^r  avocations  for  a  sofficient  mterral 
to  ondeTtake  the  jonniej.   No  mere  indocement  of  \osw  fare,  there- 
fore, would  be  likehr  greatlr  to  increase  the  traffic  on  00  long  a 
rente.     The  pablie  «iio  have  to  perform  so  long  a  joumeT,  want 
in  such  caaea.  high  rates  of  qwed,  together  with  those  increased 
eomforts  and  conTemeneei^  which  are  the  more  needed  bj  tra* 
Tellers  in  proportioo  to  the  length  of  their  jonmej.     Provided 
these  are  afforded,  liberd  fares  maj  be  demanded  from  the  public 
lor  these  longer  roates.     And  from  this  argnment  it  maj  be  de- 
dneed,  that  an  invariable  policv  of  either  high  or  low  fares  is 
eqnaUv  vicioosi,  if  applied  to  all  cases;  that  every  case  onght 
to  be  treated   npon  consideration  of  its  local  cirenmstances ; 
and  that  a  svstem  which,  nnder  one  condition  of  things,  would  be 
fatal,  may,  onder  another  state  of  circomstances,  be  developed 
with  success. 

The  facilities  afforded  bv  Railwavs  to  the  Post-office  are,  no 
doubt,  of  the  highest  public  consequence.     The  speed  which  is 
attaine^i  in  the  transmission,  would  appear  at  first   to  be  the 
<rreatest  item  in  the  catalogue  of  those  facilities  ;   but  it  niav  be 
doubted    if  it    is  the  most    important.     What    is   really  of  the 
greatest  value  to  the  Post-office,  is  the  facility  afforded  for  con- 
veying bulk.     It  is  not  too  much  to  say  that,  without  railway 
facilities,  the  excellent  plans  of  Mr.  Rowland  Hill  for  the  n»duc- 
tion  of  the  rates  of  postage,  could  not  have  been  carried  out  to 
their  full  extent.     The  first  essential  to  the  success  of  those  plans 
would  have  been  wanting  ;  for  there  would  have  been  no  sufficient 
means  of  conveying  the  greatly-increased  mass  of  correspondence 
necessary  to  be  carried,  in  order  to  render  the  reduced  rates  of 
postage  profitable.     The  old  mail  coaches  were  never  planniMl  for 
bulk,  which  would,  indee<l,  have  been  fatal  to  that  regularity  and 
speed,  upon  which  the  Post-office  could  alone  rely,  as  the  means  t»f 
securing  to  the  Government  the  mono[>oly  of  the  letter-carriage 
of  the  nation.      The   aggregate   weight  of  the   evening   mails 
despatched  from  London  in  1838,  in  twenty-eight  mail-coaches, 
amounted,  as  was  shown  by  the  Report  of  the  Select  Committee 
on  Postage,  to  only  4  tons  6  cwt.,  or  an  average  of  about  3|  cwt. 
per  coach.     But  now,  on  a  Friday  night,  when  so  many  thousands 
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of  weekly  papers  are  sent  into  the  country,  the  Post-office  requires, 
on  the  London  and  North  Western  Railway,  not  only  the  use  of 
the  travelling  post-office  which  is  provided  for  its  convenience, 
but  it  occupies  also  six  or  eight  additional  vans.  It  is  obvious, 
therefore,  that  if  the  existing  system  of  the  Post-office  had  been 
in  operation,  with  the  present  results,  in  the  days  of  mail-coach 
communication,  not  one  mail  alone,  but  fourteen  or  fifteen  mails, 
such  as  were  used  in  those  days,  would  have  been  needed  to  carry 
on,  with  regularity,  the  Post-office  traffic  between  (say)  London 
and  Birmingham.  Nearly  every  coach  that  ran  in  1830,  between 
Birmingham  and  London,  would  now  have  been  needed  for  Post- 
office  purposes,  if  the  London  and  North  Western  Railway  had 
not  been  brought  into  existence.  The  expenses  would,  conse- 
quently, have  been  so  large,  that  a  universal  penny  postage  would 
have  entailed  a  certain  loss.  For  the  great  blessing,  therefore, 
derived  from  cheap  postal  communication,  the  nation  is,  in  a  great 
degree,  indebted  to  the  facilities  offered  by  railways. 

It  must  be  borne  in  mind,  here,  that  the  boon  conferred  upon 
the  public  is  not  limited  to  written  correspondence.  Viewed  in 
reference  to  the  postal  facilities  they  afford,  the  railways  are  the 
great  public  instructors  and  educators  of  the  day.  Contrast  the 
size  of  "  The  Times  "  in  1830  and  in  1856.  Do  you  suppose  that 
the  huge  mass  of  paper,  which  you  are  permitted  to  forward  by 
to-night's  post,  would  have  been  conveyed  upon  the  same  terms, 
if  the  means  of  conveyance  had  remained  limited  to  the  mail  and 
its  four  horses  ?  Look  at  the  inunense  mass  of  Parliamentary 
Reports  and  documents,  now  distributed  every  session,  amongst 
all  the  constituencies  of  the  empire,  at  almost  a  nominal  charge. 
To  what  do  the  public  owe  the  valuable  information  embodied 
in  those  documents,  but  to  railways  ?  Except  as  parcels  by  wag- 
gons, or  by  canal  boats,  they  never  could  have  been  conveyed, 
prior  to  the  existence  of  the  railway  system  ;  and  if  they  never 
could  have  been  distributed,  we  may  rely  upon  it  that  they  never 
would  have  been  printed.  The  reasoning  which  applies  to  "  The 
Times  *'  and  to  State  Papers,  applies  to  newspapers  generally,  and 
to  the  distribution  of  the  Prices  Current  of  merchants,  and  of  ma- 
gazines, monthly  publications,  and  bulky  parcels  of  every  descrip- 
tion. Without  railway  facilities  they  would  probably  never  have 
been  circulated  at  all, — certainly  they  never  could  have  been  cir- 
culated to  the  extent  necessary  to  make  them  profitable.     Hence, 
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of  correspondence  requiring  delivery,  especially  in  London,  that 
uncertainty,  irregularity,  and  delay  are  becoming  more  and  more 
frequent  at  tlie  Post-office.  If  Railway  Companies  were  in- 
terested in  postal  intercourse,  nothing  would  bo  easier  for  tliem 
than  to  make  arrangements,  whereby  the  deliveries,  being  ren- 
dered much  more  frequent,  might  entail  much  less  duty  at  one 
given  hour.  Increased  rapidity,  certainty,  and  regularity  would 
be  thereby  obtained  ;  advantages  which,  with  the  means  now  at 
the  disposal  of  the  Post-office,  and  with  its  vastly  and  rapidly 
increasing  business,  there  seems  but  little  prospect  of  the  Govern- 
ment alone  being  able  to  secure. 

The  Post-office  has  recently  absolutely  entered  into  competi- 
tion with  the  Railway  Companies.  As  carriers,  the  Companies 
derived  considerable  profit  from  parcels.  The  Post-office,  finding 
that  railways  afford  the  means  of  carrying  any  quantity  of  bulk, 
has  seen  fit  to  undertake  the  conveyance  of  books  and  other  par- 
cels at  very  reduced  postal  rates.  If  the  Post-office  should  extend 
its  operations  a  little  further,  it  must  be  brought  into  absolute 
antagonism  with  the  Companies.  Books  are  heavier  articles 
than  laces,  or  muslins,  or  many  other  fabrics,  the  conveyance  of 
which  enter  largely  into  railway  receipts.  The  Post-office  hav- 
ing made  book  parcels  profitable,  may  try  to  turn  to  account 
the  conveyance  of  other,  whether  lighter  or  heavier,  articles 
of  trade.  It  might  be  thought  advisable  to  carry  a  small  valu- 
able parcel  to  Aberdeen  for  2«/.,  a  rate  at  which  Railway  Com- 
panies, having  to  pay  interest  on  capital,  certainly  cannot  hope 
to  compete  with  a  department  which  insists  on  the  right  of  tra- 
velling on  their  roads  at  the  mere  actual  cost.  You  will  not 
therefore,  fail  to  see,  that  tlic  Post-office  arrangements  may  be 
carried  to  a  point  at  which  great  injustice  would  be  done  to 
Railway  Companies. 

Little  more  than  a  quarter  of  a  century  has  elapsed,  since 
Parliament  first  began  to  legislate  for  railways.  In  that  period  a 
multitude  of  laws  have  been  placed  upon  the  statute-book,  which 
will  certainly  excite  the  wonder,  if  they  fail  to  be  the  admiration, 
of  future  generations.  The  London  and  North  Western  Railway 
alone  is  regulated,  as  is  shown  by  a  return  of  Mr.  Iladfield's,  by  no 
less  than  one  hundred  and  eighty-six  different  Acts  I  Of  these 
the  greater  part  were  passed  in  the  present  reign. 

But  it  is  not  so  much  the  number  of  the  statutes  regarding 
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description  of  competition  1  What  has  been  the  result  ?  As 
regards  the  completeness  and  perfcctness  of  the  line  first  made, 
obviously  it  must  have  been  most  injurious ;  as  regards  the 
profits  of  Shareholders,  no  doubt,  it  has  been,  in  many  cases,  most 
disastrous.  But  how  docs  the  case  stand  as  regards  the  public  ? 
Why,  whatever  may  have  been  the  effect  for  the  time,  the  com- 
petition, which  Parliament  has  permitted,  has  invariably  been 
terminated  by  combination, — so  that  the  public  have  been  left 
precisely  where  they  were. 

But  the  incongruities  are  by  no  means  the  worst  feature  of  the 
parliamentary  legislation  now  under  consideration.  Mr.  Hadfield's 
return  has  been  spoken  of.  That  return,  in  itself  exceedingly 
incomplete,  and  affording  no  information  of  any  sort  respecting 
forty-five  Railway  Companies,  for  which  Acts  have  been  obtained, 
shows  that  the  amount  expended  by  existing  Railway  Companies, 
in  obtaining  the  Acts  of  Parliament  by  which  they  are  empowered, 
has  been  no  less,  in  parliamentary,  legal,  and  engineering  costs, 
than  Fourteen  Millions  sterling !  No  sooner  was  that  fact 
placed  on  record,  than  a  universal  outcry  burst  from  the  alarmists. 
"  See,**  it  was  said,  "  how  Shareholders  have  been  plundered  ; 
see  how  their  money  has  been  squandered  ;  look  at  this  vast 
amount  of  waste,  and  consider  how  much  better  it  would  have 
been  in  your  own  pockets  !  **  But,  in  no  one  case  did  those  who 
made  these  bitter  comments  attribute  the  monstrous  result  to  the 
proper  cause.  Railway  Directors  and  Officials  have  been  held 
responsible  for  what  has  been  the  fault,  solely  and  exclusively,  of 
Parliament  itself.  What  interest  can  Directors  and  Officers  have 
in  Group  Committees,  wherein  Counsel  must  be  fee'd  for  attend- 
ance during,  perhaps,  ten  or  twenty  days,  when  tliey  are  never 
heard  nor  wanted?  What  interest  can  Directors  or  Officers 
have  in  keeping  crowds  of  witnesses  in  London,  at  great  expense, 
awaiting  the  pleasure  of  a  Committee,  which  is  engaged  upon 
another  measure,  and  which  can  rarely  foresee  or  indicate  when 
those  witnesses  will  be  required  ?  The  ingenuity  of  man  could 
scarcely  devise  a  system  more  costly,  than  that  of  getting  a  Rail- 
way Bill  through  the  legislature.  But  who  devised  that  system  ? 
Parliament  itself.  Who  have  begged,  and  prayed,  and  implored 
for  alteration  unavailingly  ?  Directors  and  Officers  of  Companies. 
An  illustration  may  show  more  graphically  how  Parliament  has 
entailed  expense  upon  Railway  Companies,  by  the  system  it  has 
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=:»i.  iLX  .-^^r;  A  i>._  ::c  A  1j>»  ----w  riiirlfff,  went  U^ore 
fcT-  uteos  -v.ti  3^:  V-sti  ii^u.  e--£i:^-  c.  T:r«r:::..*^  each  p*rtj 
rs'lTviir  :a  u?f  wjsc-.a.  :c  FArliA=i.--L:  to  aIIow  ibelr  Biil  at  le^st 
sc  ^«ics*  ft  sfo^ii'i  T>:*i.ix  I  J^ij»i  ^j  ••'.■n  a  case,  the  policj  rt 
r>krj:t3»:  as  >:aZ.t  w:«i1£  ?%«ai  v:-  C«r  v-  j-^t  tl*r  p^Cnic  to  rxpeDse^ 
A3»i  w  HAif  ,vi?45  :*c  Lftwy«s^  AT-i  it^c*  fv-r  ^•oorrfL  Is  it  possible 
x%  ^'^.-c•^:^'rt  4Z7^.T  'Tirr  iz*:re  2:ft:c9Cn>«9w  Tftin  10  eocdrznn  niDett^D 
czifcc^'iT  3*ir:>:<  «c  iXff  ?o«ae  cc  c«ctvrt>>ws  xitij«tk4i  ?  B«Ar  in 
3z.:3)i  ;xa:  =r;rT  AiiiixiAi  Bill  rxrctEvrii  tj  Pariiament  entAiltHl 
4i££:Ti>:c:^  ^  t>:ZA..  »ifl  »»Ij  oa  ibe  pivaK^-r?  vf  iLat  c«oe  Bill. 
^<;  v£  ul  tl>-  c«iR^  *irlv«:  c;«i«4iio«w  Tber  each  and  all 
^»i  tc  K:*r  ^i-s  <v««tx  ac-s  ».'  j-»arliaa«  stdry  prv>cwdic*r*  u|^>o  ono 
Bill  r-Ki  cc  :i>e  parl'aiJtatArT  prvwt^Jia^  afvn  niiK-tcvn  Bill*. 
T^  V  Lac  u^  pAT  Doi  cci>  xhi  00*4*  <;■<  pr\>a:otiD£  thi-ir  own  Hoc, 


^^  il»e  cosxs  ot*  i<pf^jeifif  eij^hici^o  ocht* r  liDc$ !     And  tcI, 


BAILWAT  STSTEM  AKD  ITS   BESULTS.  495 

conscious  as  Government  must  have  been  of  this  fact,  Parliament 
deliberately  abandoned  the  only  step  it  ever  took,  on  any  occasion, 
of  subjecting  railway  projects  to  investigation  by  a  preliminary 
tribunal. 

Railways  have  suffered  by  Parliamentary  legislation  from  other 
causes.  During  every  one  of  the  twenty-five  years  that  Par 
liament  has  legislated  on  the  subject,  it  has  always  had  a  crotchet. 
One  of  these  will  be  remembered  by  every  Civil  Engineer  under 
the  name  of  the  "  Datum  point,"  which,  for  many  years,  offered  a 
fatal  objection  to  scores  of  projects.  Perhaps  some  of  the  best 
proposals  ever  made,  for  the  benefit  of  the  Public  fell  through, 
because  Parliament  insisted  on  its  "  Datum  point."  Yet  thqre 
is  not  an  Engineer  in  the  kingdom  who  does  not  laugh  at  the 
idea.  The  "  Datum  point "  is  the  crotchet  of  some  theoretical 
red-tapist.  Every  practical  man  knows  that  it  is  not  of  the 
slightest  real  value  in  cliccking  levels,  or  for  any  other  practical 
purpose.  The  consequence  of  these  crotchets  is,  that  the  Standing 
Orders  are  loaded  with  a  number  of  useless  forms  which  are  not 
now  rigidly  enforced  ;  and  recording,  as  they  do,  the  exploded 
crotchets  of  the  House  of  Commons,  they  are  become  almost  a 
nullity,  except  in  so  far  as  they  occasionally  involve  expense  or 
trouble. 

But  having  passed  a  Bill,  how  does  Parliament  treat  the  rail- 
way on  which  it  has  conferred  powers  ?  In  the  first  place,  it 
affords  extraordinary  facilities  to  landowners  to  make  extraor- 
dinary demands  for  compensation.  Having  given  them  these 
facilities,  it  then  makes  the  legal  steps  by  which  such  demands 
can  be  resisted  so  expensive,  that,  in  a  money  point  of  view,  it  is 
frequently  difficult  to  decide  whether,  if  all  the  desired  reduction 
can  be  made,  the  cost  of  obtaining  the  saving  will  not  exceed  the 
whole  amount  that  can  be  saved.  This  is  so  well  understood, 
that  acute  surveyors  and  solicitors,  after  making  fair  estimates 
of  value,  always  add  an  amount  to  their  estimate,  for  charges 
which  may  be  entailed  by  resisting  claims. 

Of  the  j£286,000,000  of  railway  capital  expended,  it  is  believed 
that  nearly  one-fourth  has  been  paid  solely  for  land  and  convey- 
ancing ;  and  yet  it  is  well  known,  that  except  in  regard  to  the 
houses  which  have  been  actually  demolished,  nearly  every  piece 
of  property  which  is  intersected,  undergoes  improvement  in  value, 
in  consequence  of  the  construction  of  the  lines.     In  towns  and 
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ever  for  it.  In  one  recent  case,  a  claim  for  compensatioii  for 
severance  was  made  bj  the  owner  of  some  marsh  land  in  Essex> 
whose  whole  estate  was  taken  by  a  Company,  but  who  claimed 
for  "  severance,"  on  the  ground  that  the  loss  of  his  marsh  land, 
on  the  Thames,  was  injurious  to  an  arable  farm  which  he  possessed 
many  miles  distant !  This  illustration  will  show  the  extent  to 
which  this  doctrine  is  carried,  and  how  this  system  of  spoliation* 
permitted  by  Parliament,  has  become  legalised  by  custom. 

It  may  be  asked,  what  is  the  proper  remedy  for  the  state  of 
things,  which  has  been  thus  described  ?  The  remedy  which  has 
suggested  itself  to  some  practical  minds,  is  one  which,  it  is  to  be 
feared,  the  Government  of  our  day  is  unlikely  to  grant.  If, 
instead  of  leaving  the  decision  of  these  subjects  to  inexperienced 
tribunals,  a  mixed  Commission  could  be  organised,  of  practical 
men,  of  acknowledged  legal,  commercial,  and  mechanical  ability, 
there  might  be  hope  for  us.  TVhat  we  want  is  a  tribunal  upon 
these  subjects,  competent  to  judge,  and  willing  to  devote  its 
attention  to  railway  subjects  only.  We  do  not  impute  to  Par- 
liament that  it  is  dishonest, — but  we  impute  that  it  is  incom- 
petent. Neither  its  practical  experience,  nor  its  time,  nor  its 
system  of  procedure,  are  adapted  for  railway  legislation.  Both 
Houses,  indeed,  admit  their  incompetency,  by  referring  the  consi- 
deration of  every  question  to  Select  Committees.  But  go  into  a 
Select  Committee,  and  observe  how  it  is  composed.  Observe 
the  list  of  subjects  committed  to  it  for  investigation, —  including, 
as  it  does,  not  only  Railway  Bills,  but  Gas  Bills,  Water  Bills, 
Canal  Bills,  Navigation  Bills,  Drainage  Bills,  and  Burial  Bills. 
It  is  most  unnatural  to  suppose  that  such  tribunals  can  be  satis- 
factory to  those  who  have  embarked  hundreds  of  millions  of 
money  in  the  greatest  enterprises  of  the  age. 

What  we  ask  is,  knowledge.  "  Give  us,"  we  say,  "a  tribunal 
competent  to  form  a  sound  opinion.  Commit  to  that  tribunal, 
with  any  restrictions  you  think  necessary,  the  whole  of  the  great 
questions  appertaining  to  our  system.  Let  it  protect  private 
interests  apart  from  railways  :  let  it  judge  of  the  desirability  of 
all  initiatory  measures,  of  all  proposals  for  purchases,  amalgama- 
tions, or  other  railway  arrangements :  delegate  to  it  the  power 
of  enforcing  such  regulations  and  restrictions  as  may  be  thought 
needful,  to  secure  the  rights  of  private  persons,  or  of  the  public ; 
devolve  on  it  the  duty  of  consolidating,  if  possible,  the  Railway 
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however  wise,  however  energetic,  however  prudent  may  have 
been  the  direction,  it  is  immediately  found,  that  it  has  exceeded 
the  limits  of  the  duty  devolved  upon  it  by  the  Acts  of  Parlia- 
ment ;  that  it  has  embarked  the  Company  in  rash  and  unwise 
speculations  ;  and  that  its  members,  collectively  and  individually, 
deserve  to  be  impeached.  Even  one-half  per  cent,  has  been 
known  to  make  all  the  difference  in  the  popularity  of  the  manage- 
ment. Let  that  popularity  fail,  and  Committees  of  Investigation 
are  forthwith  appointed,  charges  are  raked  up  and  bandied  about, 
affecting  the  character  of  the  individuals  who  have  got  into  dis- 
favour, no  matter  how  high  those  individuals  may  be  in  station, 
how  honourable  they  may  be  known  to  be  in  principle,  or  how 
much  soever  their  direction  may  have  been  hitherto  advantageous 
to  the  Company.  And,  as  it  is  with  shareholders,  so  it  is  with 
the  public.  Local  circumstances  necessitate  some  alteration  in 
the  times  of  a  train,  or  the  rates  of  fares.  The  convenience,  or 
the  caprice,  or  the  pocket  of  some  contentious  individual  is  there- 
by interfered  with.  Rejoicing  that  he  has  a  grievance — in  the 
phraseology  of  the  day — he  "  writes  to  the  Times."  The  press, 
necessarily  ill-informed  as  to  the  actual  facts,  receives,  as  correct, 
the  ex-parte  statement.  Leading  articles  depict,  in  powerful 
language,  the  errors  and  abuses  of  management.  Columns  are 
filled  with  letters  from  all  who  have  a  petty  grievance  to  complain 
of,  or  a  private  pique  to  gratify,  and  Companies  are  instructed, 
as  to  all  the  minutiae  of  management,  by  those  who,  except  as 
travellers,  are  probably  wholly  uninformed  as  to  railway  affairs. 
The  consequence  of  all  this  is,  great  injustice  and  frequently 
great  injury  to  the  Railway  Companies  ;  for  no  Directorate  feels 
itself  safe,  at  least  as  to  character,  that  does  not  re:>trict  itself 
within  the  closest  interpretation  of  the  law,  and  that  does  not 
make  concessions  to  the,  presumed,  public  demands  ;  but,  in  so 
doing,  the  certain  result  is,  that  the  interests  of  the  Company  are 
lost  sight  of. 

The  period  has  arrived,  when  these  things,  pressing  heavily 
upon  the  most  enlightened  and  enterprising  railway  managers, 
have  caused  serious  reflections  as  to  the  way  in  which  such  diffi- 
culties are  to  be  avoided.  Many  right-minded  shareholders,  also, 
feeling  the  force  of  the  errors  which  are  too  often  committed  to 
their  detriment,  have  attentively  considered  in  what  way  the 
present  system  of  management  may  be  altered,  so  as  to  avoid 
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who  managed  it  with  enterprise,  vigour,  and  economy.  On  the 
other  hand,  the  shareholders  would  derive  great  advantages  from 
the  certainty  of  receiving  fixed  dividends,  and  from  the  present 
and  prospective  enhancement  of  the  value  of  their  property. 

Upon  other  points  of  management  it  is  only  needful  here  to 
say,  that  no  railway  can  be  efficiently  or  well  conducted  with- 
out thorough  unity  amongst  the  heads  of  all  the  great  depart- 
ments. Upon  the  Superintendents  of  ways  and  works,  of  the 
locomotive  department,  of  the  out-door  arrangements,  and  of 
traffic,  devolve  the  most  onerous  and  responsible  duties.  Where 
they  fail  to  act  together,  or  when  any  one  of  them  ceases  to  enjoy 
the  full  confidence  of  the  Board,  everything  must  go  wrong. 
Having  selected  men  of  the  best  class,  confiding  in  their  integrity 
and  assured  of  their  competency,  one  of  the  principal  duties  of  a 
railway  direction  is  to  support  its  Officers.  Any  directoral  inter- 
ference with  details  must  weaken  their  efficiency,  upon  which 
must  mainly  depend  the  ultimate  success  of  the  Company  they 
serve. 

No  paper  on  railway  subjects  could  be  regarded  as  complete, 
which  did  not  offer  some  observations  on  the  Electric  Telegraph. 
The  telegraph  was,  doubtless,  an  offspring  of  railways,  and  con- 
tinues to  be  their  indispensable  companion.  The  first  really  prac- 
tical application  of  the  telegraph  was  to  enable  the  stationary 
engine  system  on  the  Blackwall  Railway  to  be  worked  with  cer- 
tainty and  despatch  ;  but  at  this  moment,  there  are  few  lines  of 
railway  which  do  not  employ  the  telegraph  for  every  possible 
purpose.  The  total  length  of  telegraph  laid  down  in  Great 
Britain  is  now  about  7,200  miles,  and  the  average  number  of 
wires  being  five,  there  is  a  total  of  36,000  miles  of  wire,  weighing 
7,200  tons,  and  having  cost  upwards  of  £200,000.  No  less  than 
3,000  people  are  constantly  employed  in  transmitting  messages 
and  maintaining  the  works,  and  upwards  of  a  million  of  public 
messages  flow  annually  along  this  "  silent  highway." 

Great  as  is  the  value  of  the  electric  telegraph  to  the  public, 
there  can  be  no  doubt  that  it  is  far  greater  to  the  Railway  Com- 
panies. On  the  Eastern  Counties  Line,  three  years  ago,  the 
number  of  messages,  transmitted  on  the  special  business  of  the 
Company  was  no  less  than  120,000  in  one  year.  On  that  por- 
tion of  the  North  Western  Line,  where  the  traffic  is  largely  con- 
centrated, the  progress  of  every  train  is  now  regulated,  through- 
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made  of  the  telegraph  was  to  enable  the  Company  to  meet  the 
difficulty  of  a  strike  among  the  artizans.  During  the  Great 
Exhibition  of  1851,  when  750,000  passengers  were  conveyed  to 
London  by  the  North  Western  excursion  trains  alone,  the  whole 
of  the  extraordinary  traffic  of  the  line  was  conducted  by  means  of 
the  electric  telegraph.  At  the  present  moment,  the  ordinary 
traffic  is  double  what  it  was  when  the  telegraph  was  invented, 
and  there  is  a  greater  capacity  for  increase  than  at  any  period 
since  the  line  was  opened. 

Moreover,  it  must  be  observed,  that  great  as  is  this  saving  to 
a  Railway  Company,  it  is  not  the  only  economy  effected  by  the 
use  of  the  electric  telegraph.  On  every  line  where  it  is  tho- 
roughly employed,  it  effects  a  very  material  saving  in  the  expen- 
sive element  of  rolling  stock.  The  officers  of  a  Company  are 
enabled,  the  first  thing  every  morning,  to  consider  the  wants  and 
requirements  of  the  day.  They  find,  that  on  one  portion  of  their 
line  there  is  likely  to  be  extra  traffic,  whilst  at  some  other  station, 
during  the  previous  day,  or  night,  there  has  been  an  accumulation 
of  passenger  carriages  or  vans.  By  the  use  of  the  electric  tele- 
graph, nothing  is  so  easy  as  to  supply  the  wants  of  one  station 
from  the  surplus  stock  at  the  other  ;  whilst  the  probabilities  are, 
that  without  the  facility  afforded  by  the  telegraph,  the  stock  at 
one  place  would  have  been  lying  idle,  although  it  was  urgently 
needed  at  another.  Probably  most  lines  would  require  fully  20 
per  cent:  more  carriage  stock  than  they  now  possess,  if  it  were 
not  for  the  telegraph. 

Whilst  the  value  of  the  electric  telegraph  is  very  little  under- 
stood, the  means  of  working  it  are,  probably,  still  less  properly 
comprehended.  It  is  generatly  supposed,  that  by  some  action  of 
a  handle  at  one  station,  the  electric  current  is  sent  through  a 
wire  to  another.  But  the  fact  is,  that  the  success  wliich  the 
telegraph  has  obtained  has  been  owing  to  the  adoption  of  an 
opposite  principle.  Signals  are  now  made,  not  by  sending  a  cur- 
rent through  a  wire,  but  by  the  interception  of  the  current  which 
is  continuously  maintained  ;  and  this  application  is  especially 
valuable,  not  only  on  account  of  the  increased  facility,  but  also 
on  ^count  of  the  increased  security  afforded.  To  signal,  without 
a  current  through  the  wire,  requires  a  machine  in  the  hands  of 
a  skilled  person  ;  but  to  signal  with  a  constant  current  through 
the  wire,  only  requires  that  the  wire  should  be  broken,  which 
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a  progress  unexampled  in  commercial  annals,  except  in  associa- 
tion with  railway  intercourse. 

One  of  the  original  grounds  of  opposition  to  railways  was  the 
dangerous  character  of  the  traffic.  A  writer  in  one  of  our  most 
popular  reyiews  thus  expressed,  some  years  ago,  the  common 
opinion  upon  the  danger  of  railway  trarelling  :— 

'*  It  is  certainly  some  consolation  to  those  who  are  to  be  whirled 
at  the  rate  of  18  or  20  miles  an  hour,  by  means  of  a  high-pressure 
engine,  to  be  told  that  there  is  no  danger  of  being  sea-sick  while 
on  shore ;  that  they  are  not  to  be  scalded  to  death,  nor  drowned, 
nor  dashed  to  pieces  by  the  bursting  of  a  boiler ;  and  that  they 
need  not  mind  being  struck  by  the  scattered  fragments,  or  dashed 
in  pieces  by  the  flying  off  or  breaking  of  a  wheel.  But,  with  all 
these  assurances,  we  should  as  soon  expect  the  people  of  Wool- 
wich to  suffer  themselves  to  be  fired  off  upon  one  of  Congreve's 
ricochet  rockets,  as  trust  themselves  to  the  mercy  of  such  a 
machine,  going  at  such  a  rate." 

It  is  curious,  occasionally,  to  contrast  prediction  and  event. 
The  last  return  of  the  Government  Railway  Department  shows 
that  the  number  of  passengers  killed,  in  proportion  to  the  number 
conveyed  upon  railways  in  the  United  Kingdom,  was,  for  the  first 
half-year  of  1854,  1  in  7,195,343  !  Can  it  be  assumed  —  would 
any  Life  .Assurance  Company  in  the  world  assume  —  that  to 
English  gentlemen  and  ladies  sitting  at  home  at  their  ease  by  their 
firesides,  fatal  accidents  would  only  occur,  during  half  a  year,  in  the 
proportion  of  one  in  seven  millions  ?  In  the  active  performance 
of  the  duties  of  life,  it  is  impossible  to  find  a  case  in  which  the 
proportion  of  fatal  accidents  is  so  small.  But,  nevertheless,  when- 
ever an  accident  does  occur  upon  a  railway,  the  public  are  sure 
to  find  it  regarded  as  "  Another  Fatal  Railway  Accident, "  just 
as  if  such  accidents  were  constant,  instead  of  being,  as  the  Go- 
vernment statistics  prove,  most  rare  and  extraordinary. 

In  comparison  with  deaths  by  railway  accidents,  how  many  are 
the  accidents  to  persons  walking  in  the  streets  I  How  fearful  are 
the  misadventures  met  with  by  those  "  who  go  down  to  the  sea 
in  ships  !  **  Yet  Parliament  saw  fit  to  provide,  specially,  for  the 
smallest  class  of  accidents  arising  from  locomotion,  and  to  afford 
only  scanty  redress  for  the  greatest.  Such  has  been  the  character 
of  legislation  for  railways.  The  Merchant  Shipping  Law  Conso- 
lidation Act,  1854  (17  and  18  Vict.  c.  104),  recognises  in  some 
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tfw  Babifilj  of  d^Ofvaen  m  CMM  of  los  of  life^orof  por- 
floal  dMMige  to  iMMwny  ni.    But  Hub  Act  oidjr  exea^lifiei^  still 
VB  iiliiiBglj,  tbe  partial  duneler  of  legidatioii  as  against  Ibe 
ihraf  CoaqiaBies.    Farwlnlstlfcedaaueea,  intiiecMeofacei- 
Bft  mfom.  a  raihrsf ,  mre  vdimttedy  tins  Act  CKprmdj  limitB  tiie 
KNml,  winch  can  be  lecof  cred  imder  its  operatioB,  to  £30  par 
■iad.     Stininitiier,  ifaciawdedeangnatshipslioiildbewre^edt 
"id  an  tiie  fires  on  board  be  lost^  tiie  lialnfi^  of  tiie  sbipattncr 
onld  be  limited  to  tiie  Taliieof  tiie  ship  and  the  amoiDt  doeor 
acnring  to  him  on  accoiuit  of  freight  in  tiie  vojage  daring  iiJaA 
e  accident  oeeoned,  so  tiiat»  prarticalty,  the  deodand  asaonnts  to 
thing  mofe  timn  a  first  diaige  opon  tiie  insufance  efieeted  by 
s  siiipoimer  upon  tiie  diip  and  cargOL     A  diipowner  ndght 
■s  send  his  Teasel  to  sea»  her  condition  miscaworthy,  her  com* 
ses  iE-a^osted,  ineflieientiy  commanded,  and  with  a  disotdeily 
:  incapable  crew.    The  ship  might  be  wrecked  tiie  same  mght^ 
T  be  nm  down,  for  want  of  proper  Tigilance^  by  some  steamer 
»  tiie  ChanneL    In  soch  cases  tiiere  wonld  be  aaikj  rerj  partial 
dress  against  the  shipowner,  whatever  might  be  his  colpability. 
It  let  a  railway  carriage  be  thrown  off  a  line  in  a  dark  night,  by 
stone^or  a  logof  wood  carelessly  or  williilly  placed  upon  it^^— 
t  a  fiital  accident  occur  in  consequence  of  some  wanton  act^  not 
ot'  the  Railway  Company,  bat  of  that  public  who  ought  to  goard 
and  protect  one  another,  —  and  the  Railway  Company,  although 
sufTering  severe  loss  of  property,  without  haviog  any  pecuniary 
redress,  even  on  the  legal  conviction  of  the  perpetrator  of  the  deed, 
which  may  have  been  prompted  either  by  a  diabolical  desire  to 
wreak  a  petty  vengeance,  or  for  the  gratification  of  a  malicious 
disposition,  is  liable  to  be  mulcted  in  the  heaviest  penalties,  for  the 
accidental  loss  of  life  the  misfortune  may  occasion.     Can  it  be 
said  that  this  is  equitable  legislation,  or  that  it  is  calculated  to  pro- 
tect the  public  from  the  class  of  accidents  against  which  protection 
is  most  required? 

Lord  Campbell's  Act  not  only  creates  a  new  and  ill-adjusted  lia- 
bility, but  it  is  also  an  exceedingly  unfair  Act,  in  its  application 
to  different  classes  of  society.  The  value  of  life  is  measured 
under  this  Act  by  a  class  standard.  A  high  public  functionary 
may  take  a  ticket  for  a  journey  of  six  miles  at  the  cost  of  one 
shilling.  In  the  same  train  there  may  be  a  working-man,  who 
intends  to  travel  one  hundred  miles,  and  who  has  paid  ten  shil* 
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lings.  The  train  meets  with  an  accident,  and  both  are  killed* 
It  is  shown  that  being  a  rich  man,  in  the  enjoyment  of  high  postsi 
honours,  and  emoluments,  his  life  was  worth  £20,000  to  his 
family.  The  jury  give  the  full  amount  claimed.  But  what  do  the 
family  of  the  poor  man  get  ?  The  widow,  not  been  able  to  estab^ 
lish  any  pecuniary  loss,  by  reason  of  the  accident  which  befel  her 
husband,  has  charitably  awarded  to  her,  by  the  jury,  £10,  as  a 
matter  of  feeling  ;  and  the  attorney  probably  applies  that  amount 
to  the  payment  of  his  costs.  As  regards  the  railway,  therefore, 
this  law  is  unequal ;  and  it  is  still  more  so  as  regards  the  public. 

The  practical  effect  of  this  law  is  to  retard  the  full  adoption  of 
low  fares  on  railways.  The  Railway  Companies,  driven  to  become 
insurers  of  the  lives  of  the  public  travelling  on  their  lines,  ob- 
viously must,  in  one  form  or  another,  have  premiums  to  meet  com- 
pensation. Hence,  proposals  to  reduce  fares  to  their  minimum 
are  constantly  met  by  the  consideration  that  the  larger  the  num- 
ber of  passengers,  the  greater  the  liability  to  accident,  and  to  the 
pecuniary  loss  incidental  to  it.  It  is,  indeed,  fortunate  for  the 
public  that  the  proportion  of  accidents  is  so  small.  If  the  pro- 
portion was  large,  fares  must  no  doubt  be  raised.  And,  let  it 
be  observed,  that  the  Companies,  thus  driven  to  insure  their 
passengers,  are  obliged  to  do  so  apart  from  all  proper  appor- 
tionment of  premium  to  the  risks  incurred.  A  man  travelling  one 
hundred  miles  obviously  incurs  more  risk  than  a  man  travelling 
six  miles ;  yet,  as  we  have  seen,  the  family  of  the  latter  may  get 
enormous  compensation  from  the  Company,  whrlst  that  of  the 
former  gets  nothing.  Nothing  can  be  less  equitable,  or  more 
6pposcd  to  every  sound  commercial  principle.  If  Railway  Com- 
panies are  to  be  taxed  in  this  way  at  all,  the  proper  course  would 
be,  that  each  passenger  should  declare  the  value  of  his  life,  when 
he  takes  his  ticket,  and  be  charged  in  proportion  to  the  distance 
he  is  travelling.  But  no  consideration  can  be  expected  from 
those  who  have  thought  themselves  justified  in  applying  special 
legislation  to  a  case  in  which  that  law  applies  only  in  the  pro- 
portion of  1  to  every  7,195,343  ! 

Having  now  directed  attention  to  the  principal  and  more  im- 
portant topics  of  this  great  subject,  it  is  desirable,  before  bringing 
this  address  to  a  close,  to  endeavour  to  lay  before  you  some  of 
the  general  results  of  the  system. 

You  have  heard  that  there  are  more  than  90,000  men  directly 


bj  tbe  nOvsji  of  tbe  Umtod  Eagdoa.     CoDatenDj, 

of  iroB,  de  Mlmp  aad  tmiport  of  tnto, 

of  rtoRft,  Ifce  CRCtMHi  mm^  imfnwement  of  boild- 

s  give  ffiliPjiBi  to  at  Imt  50^000 

^ov,14(MX)0  MB  icpRKBt,  whh  tkeir  wires  nd 

of  aote  tkaa  kalf  a  ■uDioo  of  iOBk.  The  Re«h» 
that  aoleat  tkaa  IhtSO^ei  tiie  total  popolatioa  of 
directly  depradeat  on  its  laihrajs!  HsTiag 
icgaid  to  this  mom  matting  iacty  tob  will  aot  be  disposed  to 
thiak  that  this  it  aa  iatenat  which  shoald  be  ae^ectcdy  or  be 
hanhlr  treated  bj  the  L^gielatBie»  or  which  ihoold  be  the  nljcct 


The  €aiariil  rendts  of  nuhrajs  will 

thej  are  coBsidcred.  'la  the  gnm,  £20J[XXKOOO  of 
are  aow  realised  aaaoall j  bj  tiie  Baihraj  CcHapaaics  of 
Iht  UaitBd  KiagdoBi — sa  amoaat  Bearlj  cqaal  to  onr  bilf  the 
Oidiaaij  revcaae  of  the  state.  Now,  coasider  how  the  — Sna^^i 
wealth  is  aiected  br  this  lai^ge  amoaat  recciied  firaa  the  people 
bj  dw  BaHwaT  coatpaaiea.  Soppoae  that  to-momw  there  was 
a  stoppage  of  aD  the  ruhrajs — a  rfBMfion  of  the  *^^^"g  rtfl- 
of  traasportiBg  haaaa  beingl^  merehaadise^  and  aai* 
In  the  first  plaee,  it  is  certain  thu  the  tralBc^  represeated 
bj  £30tjOO0LOOOiy  coold  not  be  accommodated  at  alL  Bat  assume 
thss  it  coald  be  :  it  is  certain  that  the  accommodation  could  onlj 
be  o^en^  st  more  th^n  three  times  the  charge  now  made  bj  the 
nilw:ijsw  The  result  then  is«  that  upon  tlM?  existing  traffic  of 
the  catioiu  railwavs  are  effecting  a  direct  saving  to  the  people  of 
not  less  than  jt 40,000.000  per  annum,  and  that  sum  exceeds  bj 
about  oO  per  cent,  the  entire  interest  of  our  National  Debt.  It 
mav  he  said,  therefore,  that  the  railwsT  system  neutralises  to  the 
people  the  bad  effects  of  the  debt  with  which  the  state  is  encum- 
bered. It  places  us  in  as  good  a  position  as  if  the  debt  did  not 
exist.  And  here  the  doubt  arises  as  to  which  would  be  the  most 
advantageous  condition, — a  nation  without  a  national  debt  and 
also  without  a  railwaj  system  ;  or  a  nation  hampered  by  a  na- 
tional debt,  but  having  the  advantage  of  cheap  internal  inter- 
course bv  railwav. 

Again:  *'Time  is  monej.''  At  least  111,000,000  passengers 
travel  everv  vear  bv  our  railwavs  an  averaire  of  12  miles  each. 
They  perform  the  joumev  in  half  an  hour.     At  the  average  rate 
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of  speed  of  the  stage-coach,  a  journey  of  12  miles  would  have 
occupied  an  hour  and  a  half.  Here  is  a  direct  saving  of  one 
hour  upon  every  average  journey  performed  by  111,000,000  of 
persons  annually.  These  1 1 1,000,000  hours  saved  are  equal  to 
14,000,000  days  or  38,000  years,  supposing  the  working  man  to 
labour  eight  hours  a-day ;  and  allowing  at  the  rate  of  35.  a-day 
for  his  labour,  the  annual  saving  to  the  nation,  on  this  low 
average  scale,  is  not  less  than  £2,000,000  per  annum. 

Regard  some  of  the  moral  results  of  the  railway  system.  Ob- 
serve how  it  operates  in  equalising  the  value  of  land.  Railways 
enable  the  farmer  in  Scotland  to  send  his  beasts  to  Smithfield, 
and  gardeners  in  the  West  of  England  to  send  their  early  fruits 
to  Covent  Garden.  Distant  properties,  therefore,  become  as 
valuable  as  those  nearer  to  the  centres  of  consumption.  Nor  is 
this  all.  Railways,  by  facilitating  the  transit  of  artificial  ma- 
nures, enable  the  farmers  of  poor  land  to  compete  with  those  who 
till  superior  soils  ;  thus  tending  still  further  to  equalise  the  value 
of  the  land,  and  thereby  giving  increased  employment  to,  and 
improving  the  condition  of  all  classes  of  the  population. 

People  are  too  apt  to  think  and  talk  of  railways  as  mere 
machines,  whereby  the  speed  of  conveyance  from  one  point  to 
another  is  in<5reased.  You  have  seen  them  to-night  in  other  and 
more  impartant  points  of  view.  Let  us  look  at  them  in  other 
phases. 

As  stimulating  national  industry,  perhaps  the  most  familiar 
illustration  will  be  the  hard-metal  trade.  Look  at  the  boiler- 
plate manufacture — comparatively  insignificant  before  iron  ves- 
sels and  steam  locomotion  came  into  existence,  and  now  one  of 
the  most  important  elements  of  the  trade  to  which  it  appertains. 
Such  is  the  extent  of  this  branch  of  manufacture,  that,  extensive 
as  they  are,  the  iron-works  are  not  even  yet  able  to  render  the 
supply  equal  to  the  demand. 

Again  : — before  railways  existed,  the  inland  counties  of  Eng- 
land were  unsupplied  with  fish  from  the  coast.  Now,  fresh  sea- 
fish  enters  into  the  consumption  of  almost  every  family  of  the 
middle  class,  in  every  considerable  town.  In  the  fish  trade,  in- 
deed, railways  have  caused  and  are  causing  a  prodigious  revolu- 
tion. Large  fishing  establishments  have  been  formed  at  difierent 
parts  of  the  east  coast.  Before  the  Norfolk  railway  was  con- 
structed^ the  conveyance  of  fish  from  Yarmouth  to  London  was 
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CBCreir  eoadveted  in  li^t  tiss  with  poet-boneSy  mud  wms  re- 
presented hj  m  Wlk  of  abo«t  2;000  tons  a-jear.  At  present, 
2.000  toQs  of  ft«h  SR^  not  vnfireqiicfitlT,  earned  oa  tiie  Xorfolk 
Fuhrajy  HOC  m  a  jear,  b«t  in  a  fbrtai^t. 

B«t  periiapis  time  u  no  lesepeet  m  wliidi  railwajs  eontribate 
ao  ^reatlr  to  the  public  adranta^  as  in  tbe  Inland  Coal  traffic ; 
sdn  in  its  infaacj,  b«t  beeoonin^  most  rapidlj  dereloped.  Tbe 
waggons  wbicb  cany  dialk  from  one  coontr,  return  bome  laden 
witb  coals  from  anocber.  Large  redactions  are  bein^  effected  in 
tbe  price  of  tbis  prime  neeessarj  of  life^  Districts  in  wbicb  tbe 
peasantrj,  oolj  a  few  jears  since,  made  tbeir  fires  witb  a  few 
flcantj  sticks  gatbered  from  a  bedge,  are  now  abandantly  and 
^eaplj  fisf^lied  witb  tbe  friel  wbicb  is  so  impcMtant  to  comfort 
and  civilisation.  Railways  bare  been  alreadj  presented  to  joa 
as  public  edncatofs ;  bere  too  bave  tbem  as  agents  of  benero- 
lence  and  ameliorators  of  tbe  condition  of  tbe  bnman  race ;  for  it 
mar  be  salelT  said,  tbat  tbeie  is  no  contribotion  to  tbe  flocial 
comfort  of  societj  equal  to  warmtb.  Comfort,  indeed,  implies 
warmtb ;  and  warmtb,  cbemicallj  considered,  is  an  addition  to 
tbe  supplj  of  food. 

Before  railways  were  Imrngbt  into  existence,  tbe  internal  oom- 
monxcatioD  of  tbis  coontrr  was  restricted  bv  its  pb^ical  circam- 
stances.  Canals,  apparentlv,  allow  an  infinite  series  of  boats  to 
pass  zlozis  tliem  :  bat  it  must  W  bome  in  mind,  that  Nature 
opf->?<:-s  a  practical  limit  to  that  dt-scription  of  transit.  Everv 
canal-boat  lias  to  pass  a  samniit  more  or  less  abandantlv  sup- 
plied with  water.  Without  a  steam-engine  at  every  lock,  the 
extent  of  the  traffic  by  this  inland  navigation  must,  therefore,  be 
dependent  upon  the  supplv  of  water  which  can  be  commanded  at 
the  summits  to  be  traversetL  But,  more  than  this,  all  canals  art* 
subject  to  the  vicissitudes  of  drv  seasons,  which  mav  occur  at 
perio-ls  when  the  traffic  is  at  a  maximum,  and  to  the  frost  of 
severe  seasons,  during  which  Nature  mav  compel  a  total  cessation 
of  traffic  for  several  weeks.  In  comparison  with  these  difficulties, 
railwav  communication  has  none  ;  and  hitherto,  whatever  barriers 
Nature  has  opposed.  Science  has  entirely  surmounted. 

Before  concluding  this  address,  I  am  desirous  of  adding  a  few 
words  bv  way  of  practical  application  of  the  great  subject  we 
have  been  considering. 

I  have  directed  attention  to  our  railway  svstem  as  it  is.     I 
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have  endeavoured  to  show  you  the  importance  of  that  system,  as 
regards  the  works  which  have  been  executed,  the  capital  invested, 
and  the  multitudes  to -whom  it  gives  employment.  I  have  en- 
deavoured to  point  out  some  of  the  defects  of  the  system,  and  to 
indicate  the  causes  from  which  those  defects  arise.  I  have  shown 
yoa  the  magnitude  and  importance  of  the  results  attained,  and 
that  the  system  under  which  they  have  been  achieved  must 
inevitably  bo  progressive.  There  is,  however,  a  great  duty  still 
unperformed,  which  devolves  less  upon  myself  than  upon  you. 
It  should  be  one  of  the  most  earnest  efforts  of  Civil  Engineers  to 
improve  and  perfect  this  vast  and  comprehensive  system. 

It  is  not  merely  upon  works  of  magnitude  that  your  attention 
should  be  fixed  :  the  railway  system  is  so  vast,  that  every  item, 
however  minute  in  itself,  becomes  of  the  greatest  importance, 
when  multiplied  by  the  extent  of  work  performed.  You  must 
consider  that  every  farthing  saved  upon  the  train  mileage  of  our 
country  represents  to  the  railways  no  less  an  aggregate  than 
£80,000  per  annum.  This  fact  may  help  to  realise  to  you  how 
important  it  is  that  your  attention  should  be  directed  carefully  to 
every  department  of  the  railway  system.  The  perfection  of  the 
permanent  way,  its  maintenance  in  sound  condition,  the  durability 
of  materials  of  construction,  the  simplification  and  improvement 
of  locomotives,  the  economy  of  fuel, — even  the  consumption  of 
grease  and  cotton  waste, — all  these  are  items  in  which  econo- 
mical arrangements  may  be  turned  to  the  highest  advantage. 

There  are  other  points  which  will,  doubtless,  suggest  them- 
selves to  many  who  are  present  ;  and  I  can  only  say,  for  my  own 
part,  that  nothing  will  afford  me  higher  satisfaction,  than  to  feel 
that  any  observations  I  have  addressed  to  you  may  elicit  prac- 
tical suggestions  for  the  improvement  of  the  system  with  which 
my  name,  chiefly  in  consequence  of  my  Father's  works,  is  so  in- 
timately associated.  For  it  is  my  great  pride  to  remember,  that 
whatever  may  have  been  done,  and  however  extensive  may  have 
been  my  own  connection  with  railway  development,  all  I  know 
and  all  I  have  done,  is  primarily  due  to  the  Parent  whose  memory 
I  cherish  and  revere. 

When  I  consider  how  intimately  associated  is  the  railway 
system  with  the  profession  to  which  I  have  the  honour  to  belong 
— when  I  reflect,  not  only  how  much  that  system  owes  to  the 
profession,  but  also  how  much  the  profession  owes  to  railways,  I 
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EVIDENCE    AS  TO  MR.   OEOIIOE    STEPHENSON'S    INTENTION    OF    HIS 

SAFETY  LAMP. 

The  following  evidence  was  taken  by  the  Committee  appointed 
at  the  meeting  held  at  Newcastle-npon^TTne,  on  the  1st  Novem- 
ber, 1817y  and  was  afterwards  published,  together  with  their 
Report  on  the  subject  of  Mr.  Stephenson's  invention  : — 

Mr.  George  Stephenson  examined. 

\st  Lamp, — Is  an  engineer  in  the  Killingworth  CoUieiy.  Abont  the  month 
of  August,  1815,  was  in  the  habit  of  making  experiments  upon  blowers ;  found 
that  when  blowers  were  lighted,  and  a  number  of  lighted  candles,  yiz.  four, 
five,  or  six,  held  to  the  windward  of  the  lighted  blowers,  the  blowers  were  put 
out  **  by  the  burnt  air  (as  he  conceived)  which  was  carried  towards  them." 
Mentioned  this  to  several  workmen. 

Hence,  he  conceived,  that  if  a  lamp  could  be  made  to  contain  the  burnt  air 
above  the  flame,  and  to  permit  the  fire-damp  to  come  in  below  in  a  snudl 
quantity,  to  be  burnt  as  it  came  in,  the  burnt  air  would  prevent  the  passing  of 
explosion  upwards,  and  the  velocity  of  the  current  ftom  below  would  also  pre- 
vent its  passing  downwards.  In  consequence,  a  few  weeks  (as  he  thinks)  after 
this  idea  entered  his  mind,  he  ordered  his  tube  and  slide  lamp.  He  ordered 
the  lamp  of  Mr.  Hogg,  a  tinman,  in  Newcastle,  and  the  gUss  at  the  North- 
umberland Glass  House.  Received  this  lamp  from  the  manufacturer  on  the 
21st  of  October,  and  tried  it  in  Killingworth  Colliery,  in  a  part  of  the  mine 
where  the  air  was  highly  explosive,  on  the  same  day.  Nicholas  Wood  and 
John  Moodie  were  his  companions  when  the  trial  was  made.  They  became 
frightened  when  they  came  within  hearing  of  the  blower,  and  would  not  go 
any  further.  Mr.  Stephenson  went  alone  with  the  lamp  to  the  mouth  of  the 
blower ;  placed  the  lamp  in  the  current  of  the  blower,  within  a  few  inches 
of  its  mouth  ;  the  blower  was  in  the  roof  of  the  mine.    A  candle,  exposed  in 
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Qlam  Honso.  Mr.  Wood  was  with  Mr.  Stephenson  when  he  ordered  the  lamp. 
It  was  constmcted  after  a  plan  made  by  Mr.  Wood,  according  to  Mr.  Stephcn- 
8on*s  ideas  and  direction.  This  lamp  was  received  from  the  maker  on  the  2l8t 
of  October,  and  was  tried  on  the  same  day  in  Eillingworth  Colliery.  The  slide 
was  to  regnlate  the  size  of  the  aperture  of  the  tube.  When  the  slide  was 
nearly  shut,  he  saw  an  explosion  within,  which  did  not  pass  or  communicate 
outwards.  The  slide  was  several  times  varied,  and  experiments  made  after- 
wards with  bladders  filled  with  air  from  the  blowers.  The  first  experiment 
with  the  bladders  was  with  the  tube  quite  open,  and  the  explosion  passed 
downwards.  Experiments  were  successively  made  with  the  slide  in  different 
situations,  until  the  aperture  was  so  small  that  the  explosion  no  longer  passed 
downwards  ;  but  the  lamp  was  then  easily  put  out  by  motion.  In  con- 
sequence, it  was  supposed  that  by  making  more  tubes  of  this  reduced  size,  a 
sufficient  quantity  of  air  for  combustion  might  be  admitted,  and  yet  the  small - 
ness  of  the  apertures  would  still  prevent  explosion  passing  downwards.  A 
lamp  was  immediately  ordered  by  Mr.  Stephenson  with  three  tubes  of  the 
reduced  size.  This  second  lamp  was  tried  on  the  4th  of  November,  and  found 
to  bum  better  than  the  other,  but  still  not  well ;  however  the  explosion  did 
not  pass  downwards.  These  tubes  were  less  than  in  the  former  one.  A 
third  lamp  was  made  with  perforations  instead  of  tubes,  but  more  numerous. 
Mr.  Wood  had  not  then  seen  any  of  Sir  H.  Davy*s  lamps,  nor  heard  any  thing 
of  the  principles  upon  which  they  were  constructed.  At  the  Literary  and 
Philosophical  Society  some  one  objected  to  the  want  of  a  trimmer,  when  Mr. 
Wood  observed,  that  one  might  be  inserted  from  the  top  or  from  the  bottom. 
This  statement  he  afterwards  inserted  in  the  Tyne  Mercury. 

The  above  evidence  was  supported  and  confirmed  in  all  its 
details  by  Mr.  John  Moodie,  the  under-viewer ;  George  Wailes, 
John  Moodie,  jun.,  Robert  Summerside,  and  Richard  Thompson, 
overmen  ;  John  McCrie,  sinker  ;  Mr.  Hogg  and  Mr.  Matthews, 
tinmen  ;  Mr.  Edmonson,  secretary  to  the  Newcastle  Literary  and 
Philosophical  Institute  ;  and  other  witnesses. 


THE   END. 


*'«. 


Albkmarle  Street  :  May^  1857. 
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